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Now! cut application costs and grease inventories with 





N 
STA 


ral 


\ ae v SYANOLITH 


=w > ae | New Sranouitu Grease MP takes its place with fa- 
be ented mous STANOLITH Greases No. 42 and No. 57 to give 


you the most versatile collection of multi-purpose 
greases in modern industry. 


STANDARD OIL COMPANY (Indiana) 


Call your nearby Standard Oil lubrication specialist and let him show you how 


Standard’s “multi-purpose” greases can save you money and help you avoid trouble. 


N0 ITH GREASE MP 


Here is a newly formulated 
grease with such an increase 
in multi-purpose range that 
it helps you cut application 
costs and reduce grease in- 
ventories. Higher oil viscos- 
ity and greater extreme 
pressure properties make it 
suited for wide use in steel 
mills, cement mills, rubber 
mills, mining operations—all 
other heavy equipment in- 
dustries. 

More than just an “E. P.” 
grease, New STANOLITH MP 
has all of the outstanding 
properties of STANOLITH 
greases: excellent oxidation 
stability and good mechani- 
cal stability. It has extreme 
water resistance and with- 
stands high temperatures 
it will not thin out. For bet- 
ter protection of all kinds of 
heavy equipment, under a 
wide range of conditions, use 
STANOLITH Grease MP. 





STANDARD 





These powerful tandem engines pump crude oil 
from West Texas producing weils to an artery of 
trunk pipe lines which pour the precious “‘black 
gold”’ into the northern refineries. 


To balance the high engine speeds with pump load 
requirements, a Cotta Heavy-Duty Reduction 
Unit is used on the main power take-off for 
each pump. This is a familiar assignment for 
Cotta Reduction Units, which set the standard in 
the petroleum industry for low-cost, high-output 
performance on drilling rigs, pumps and other 
heavy-duty equipment. 


THIS INFORMATION WiLL WELP. YOU 


Sent free on request diagrams, capacity tables, di- 
mensions, and complete specifications. State your 


problem COTTA engineers will help you select the 


at work... 


Heavy-duty 


COTTA REDUCTION UNITS 


balance the load! 


One of the reasons for Cotta’s acceptance in the 
oil fields is the lasting protection built into the 
gears. Hard and wear-resistant on the faces... 
tough and shock-resistant in the cores... they 
stand up for the lifetime of the equipment, oper- 
ate on continuous-duty schedules without strain, 
eliminate costly repairs and maintenance! 


If you build cranes, locomotives, drillers, shovels, 
generators, pumps or other heavy-duty equip- 
ment, and you want a standard or ‘“‘engineered- 
to-order”’ Reduction Unit input torque ranging 
from 150 to 2000 foot pounds —- Come to Cotta! 


An 
Assurance 
or 
Dependable 
Service 


HEAVY-DUTY 


REDUCTION UNITS 


“Engineered-to-order’’ 


right unit for best performance. Write today. 


COTTA TRANSMISSION CO., ROCKFORD, ILLINOIS 
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A great advance .. . permitting flexi- 
b lity in design, and the reduction of 
deadweight ...is made possible by 
utilizing Parish interchangeable sec- 
tions of light gage Mayari R, such as 
you see inside this truck body. 


combinations 


with interchangeable ready-made sections 


simplify lightweight body design 


TRUCK-BODY BUILDERS can now design their 
own lightweight body skeletons to meet practically any 
requirement, 


It’s an advance made possible by the Parish Pressed 
Steel Company of Reading, Pa. For Parish developed 
interchangeable preformed sections ...using Mayari R, 
a high strength, low alloy steel containing nickel, pro- 
duced by Bethlehem Steel Company, Bethlehem, Pa. 


Steels of this type permit you to make substantial 
weight reductions, because thin, light sections provide 
the same strength and safety as thicker, heavier sections 
of plain carbon steel. 


Furthermore, high strength, low alloy steels contain- 
ing nickel respond to fabrication, including welding and 
cold-forming, better than does any carbon steel of equal 
strength. And they also offer greater resistance to im- 
pact, wear, and abrasion, thus extending the life of a 
truck body subjected to hard usage. 


In addition, the nickel alloy steels show superior re- 
sistance to atmospheric and many other types of corro- 
sion, thereby providing another big advantage to users. 


Produced under a variety of trade names by leading 


THE INTERNATIONAL NICKEL COMPANY, INC. 


Completed body, built with preformed interchangeable sections, 
not only meets specific needs of the buyer, but weighs less because 
superior properties of the nickel alloyed steel allow use of lighter 
gage. 


steel companies, low alloy, high strength steels con- 
taining nickel along with other alloying elements have 
wide application in the automotive and many other 
fields. 


Consult us on their use in your products or equip- 
ment. Investigate how you can cut needless weight, yet 
increase the payload capacity of your vehicles. Write us 
today for your copy of the publication 


“High-Strength Low-Alloy Steels.” =i 


67 WALL STREET 
NEW YORK 5, N.Y. 
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SLUDGE? NO 


RUST? 


roam? /@ 


WHEN YOUR hydraulic medium is Texaco 
Regal Oil RG O, you've got the world’s fin 
est protection against rust, sludge and foam. 
As one user (name on request) says, after 
years of using it 

“| have yet to see one of our units in 
which Texaco Regal Oil R&O has been 
used that wasn’t clean, free from rust and 
sludge — with pump parts, piping, controls 
all in A-1 condition.” 

Tests prove that Texaco Regal Oil RGO 
has more than ten times the oxidation resist fools 
ance of ordinary turbine-quality hydraulic Re : 
oil, It is far superior in preventing sludge, " ’ ; 
rust and foam. There is a complete line of << ' | 
Texaco Regal Oils RGO w meet every hy- 
draulic requirement 

A Texaco Lubrication Engineer will gladly 
work with you to increase efficiency and re- 





duce costs throughout your plant. Just call 





the nearest of the more than 2,000 Texaco 
Distributing Plants in the 48 States, or write: 


The Texas ¢ ompany, 135 East 42nd Street, 
New York 17, N. Y. 


TEXACO Regal Oils R&O 


FOR ALL HYDRAULIC UNITS 
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YOU CAN GAGE 





AS YOU CAN ONE 


Spectacular developments in AIR gaging are 
saving industry millions of dollars and thousands 
of man-hours. Here's how and why: 


1. One operator with one gage can check up 
to 40 or more dimensions of each work part 
simultaneously and instantly. The number of 
parts per hour depends solely on how fast the 
inspector can handle them. 





2. Precision is built into the gage—readings are 
unaffected by human skill, human judgment and 
human memory. It's not necessary to memorize and 
compare readings for individual dimensions—one 
quick panoramic glance at the float pattern 
(‘Airechart’’) tells the whole story —the “Float Graph’’ 
shows the true condition of every critical dimension. 





3. The position of each float shows just where the 
dimension is within tolerance limits or just how much 
above or below limit if it is out of tolerance. This is 
essential for Quality Control. 

PHONE, WIRE or WRITE for the full story on how 
YOU can “produce more and better products at 
lower cost through practical precision’ —in this case, 
multiple dimension inspection by Precisionaire gaging. 

Gage Division —The Sheffield Corporation 
Dayton 1, Ohio, U.S.A. 





All main bearings of @ wedter crénashelt ore a 
simultaneously 


= I is Ag 
* " 


HEFFIELD 
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. « « The Vertical Chucking Grinder 


The combined use of mechanical, hydraulic and electrical components provides 
the accuracy, flexibility, power and ease of operation so essential in precision 


grinding on larger sizes of work. The Bullard Vertical Chucking Grinder is 


available in six sizes from 30” to 74’, made to meet every present day requirement. 
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No oil leakage with this new, 
non-shrinking fiber gasket 


Leaky 


an air compressor’s operation, but they do bring in 


gaskets don’t always interfere directly with 


a lot of complaints. One compressor manufacturer 
had exactly this trouble with oil pan and bearing 
carrier gaskets made from a conventional fiber sheet. 
Oil and oil vapors leached out the binder, causing 
the gaskets to dry out, shrink, and leak. 


He found an effective, economical solution by 
changing to an entirely new kind of fiber gasketing 
—Armstrong’s Accopac®, Accopac is a beater-satu 
rated material made with a non-extractable rubber 
latex binder. It can’t dry out, shrink, or harden in 
any recommended application. 


Accopac CN-705 gaskets are now specified on 
these compressors, improving their appearance on 
the job, reducing customers’ cleaning and main 


tenance costs, and cutting down complaints greatly. 


WON'T SHRINK OR DRY OUT. Accopac gives good 


results in this kind of service because of the way it’s 


ARMSTRONG’ 
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locked 


a patented beater saturation method 


made. Fiber, cork, and rubber are literally 
together by 
which makes each sheet uniformly strong and homo 
geneous. Thus, Accopac gaskets are impervious and 
remarkably resistant to dimensional change. Even 


after months of storage, they fit and seal perfectly. 


WIDE RANGE OF APPLICATIONS. Wherever de 
pendable, low-cost sealing is required, Accopac has 
found ready acceptance. It’s being used today in 
pumps, engines, aircraft and automotive equipment 
household appliances, and in an ever-increasing vari 
iety of similar applications. 


FREE 1954 GASKET MANUAL— For full information 
on Accopac and other versatile gasket materials, write 
for the 24-page manual, “‘Armstrong’s Gasket Materials.” 
It contains latest information, on specifications, plus data 
on cost reduction, gasket tolerances, flange and joint de 
sign, etc. See it in Sweet’s product design file 
section 3h or write Armstrong Cork Co., Indus 


trial Div., 7006 Imperial Ave., Lancaster, Pa 


S ACCOPAC 





IFFERENT WORKPIECES 
OCESSED ON ONE 
F. & JOHN BARNES 
ECIAL MACHINE 


Versatile Tooling and Special Machine Precision Lower 
Costs, Improve Quality of Motor Grader Transmissions 


This W. F. & John Barnes unit, designed and built for the J.D. Adams Manufacturing 
Co., Indianapolis, Ind., combines all the built-in advantages of a special machine... 
yet it machines not one, but FIVE separate and dissimilar workpieces that togethet 
form a complete transmission housing. Ingenious planning of spindle arrangement, 
tooling, and fixtures enables only 31 spindles to perform a total of 53 operations on 
the five workpieces. Special fixtures and numbered gauges locate the work and 
tooling quickly and accurately ... complete change-over from one housing section 
to another averages only six hours. 


Engineering and building a distinctive machine like this just doesn’t happen by 
accident ... it's the result of over 75 years of accumulated knowledge in a highly 
specialized field. That's why at Barnes you'll find the creative skills, plus complete 
and adequate facilities, for designing and building better machines to lower your 
production costs... improve product quality. 


ASK FOR AN ANALYSIS OF YOUR PRODUCTION METHODS 


Find out how Barnes’ unique creative and specialized resources can help you cut 
costs. Your problem will be given expert and individual attention. 


BARNES 


MULTIPLE SPINDLE DRILLING*BORING*TAPPING 
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LOWER TRANSMISSION CASE 





Drawings illustrate the spindle arrangement in the opposed heads 
and how they are individually tooled to perform chambering, 
rough, semi-finish and finish boring, and facing operations in the 
five different workpieces. Two auxiliary heads mounted at right 
angles to the machine bore dowel holes in the Final Drive Housing 








INTERMEDIATE PLATE 
























Overratiwiew of 
: — le the J. 'D. Adem 
: q t 
UPPER TRANSMISSION CASE slant. Note comeacnes a 
spoce than a good size lathe 
























Closeup of fixture used for 


Upper Transmission Case. Note 






rings for quick removal. Spindle 
housings are divided and gear 
boxes » ated from housing 





















INVESTIGATE BARNES’ 6-POINT MACHINE 
TOOL BUILDING SERVICE. . 

A Coordinated Creative 

Engineering and Manufacturing 

Service designed to help you solve 

problems quickly and efficiently. Write 

today for your free copy of “Coordinated 
Machine Engineering”. 














MACHINES * AUTOMATIC PROGRESS-THRU AND TRANSFER TYPE MACHINES 
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Solid Eatonite 
Valve Seat Inserts - 


Heat Resistant 
Corrosion Resistant 
Wear Resistant 


Individually Cast to Provide 
Dense, Non-Porovs Structure. 


For engines in heavy-duty service, where high operating temperatures 
are encountered over extended periods of time, valve seat inserts cast in 
solid Eatonite pay for themselves many times over. The combination of 
Eatonite Valve Seat Inserts and Eatonite-Faced Valves virtually elimi- 
nates valve failure caused by prolonged operation at excessive tempera- 
tures, and maintains a high level of engine output. Available for all 
types of engines. 


EATON MANUFACTURING COMPANY 


General Offices: CLEVELAND, OHIO 
SAGINAW DIVISION: 9771 FRENCH ROAD « DETROIT 13, MICHIGAN 


@ PRODUCTS: Sodium Cooled, Poppet, and Free Valves « Tappets « Hydraulic Valve Lifters « Valve Seat Inserts ¢ Jet 
Engine Parts * Rotor Pumps * Motor Truck Axles * Permanent Mold Gray Iron Castings « Heater-Defroster Units e Snap Rings 
Springtites * Spring Washers ¢ Cold Drawn Steel « Stampings « Leaf and Coil Springse Dynamatic Drives, Brakes, Dynamometers 
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Thu rte dip High Volt Tong malo 


A. Turn — 694 RPM — .015” Feed 
B. Turn — 489 RPM — .015” Feed 


C- Form — 119 RPM — .0025” Feed 


E. Face, shoulder, neck, undercut, HSS 

F. Face 243 RPM — .0035” Feed 

G. Knurl 

H. Cut off — 243 RPM — .0035” Feed 


t alt Bie. 
1%" 1.124 840 840 


FLOOR TO FLOOR 


J&L TURRET LATHES GIVE... Turning out a job like this in 5 min. calls for a lathe 


MORE Ease of Operation with plenty of power and the beef to back it up... a lathe 
MORE Power Transmission like the Jones & Lamson #7A Universal Turret Lathe, 
MORE Rigidity which is specially designed to meet today’s demand for 


MORE Accurate Stops more production at lower unit costs. 


MORE Efficient Lubrication Only with a lathe like this can your shop take full 
MORE Coolant on Cutting Tools advantage of the quality, productivity and lower costs 
MORE Accurate Results offered by High Velocity Turning. 





This job is one of the many turned at 
high speeds on our production line. 
Come to Springfield and see for your- 
self. At any rate, send for catalogs 
#101-A and #102, 


JONES & LAMSON on, is 


) 
JONES & LAMSON MACHINE CO.,523 Clinton St., Dept. 710, Springfield, vt,usA <2, MACHINE TOOL DIV. 
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Bores, Drills, 

Pe ial pp oe Reams, Taps 
pe 'e rm Aluminum 

> Transmission 

ti Shaft Support 





*% Turns rear face and counterbores large pilot diameter, 
drills 6 holes, drills and reams 2 locating holes, 
chamfers and taps 5 holes. 


128 aluminum castings per hour at 100% efficiency. 


6 station fluid motor driven index table with 1 load- 
ing and 5 working stations. 


Hydraulic power clamping for work holding fixtures. 


Complete interchangeability of all standard and 
special parts for easy maintenance. 


Other features: Hydraulic feed and rapid traverse; 
hardened and ground ways; filtered coolant system; 
construction to J.1.C. standards; automatic work cycle. 


Established 1898 


THE 
7 ee oe ee Ae en ce 


Special MACHINE TOOLS 
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series 5001 - internal type 
for bore diameters from: .250 — 1.456 in. 


series 5101 - external type 
for shaft diameters from: .188 — 1.438 in. 


_—— TT OLE IE. EGY CB 


» 


bowed wares rruarc revanine rings 


Take up end-play resiliently, damp vibrations and oscillations. 
Bent like a bow out of plane at horizontal center line. The 
bowed Truarc ring acts in axial direction like a floating spring 
without losing its tight grip against the bottom of the groove. 

Maximum resilient end-play take-up: .015” to .020” 
depending on size of ring. 


i OF i RR IZ 


* 
4 





series 5002 - internal type 


for bore diameters from: 1 — 10 in. 








series 5102 - external tyes 
for shaft diameters from: 1 — 10 in. 


ATTA ON Se ot 


De Ra "HK 


Levalad WALDES TRUARC RETAINING RINGS 


Take up end-play rigidly. When the ring is contracted (or 


expanded), the tapered edge acts like a wedge moving 
deeper into the groove and shifting in an axial direction 
until the ring abuts the machine part. 

Maximum end-play take-up, depending on ring size: 
internal types, .005 


Mandl 2 Me Sa 


WALDES TRUARC is wh more ion a better way to hold parts together 


Thousands of manufacturers have already found that 
Truarc Retaining Rings cut production costs and speed 
assembly by simplifying product design. But that’s not all. 

Waldes Truarc engineers have extended the use of 
retaining rings by developing rings that perform addi- 
tional functions while acting as retaining shoulders. Those 


SEND FOR NEW CATALOG > 


WALDES 


=», TRUARE 


REG.U.S. PAT. OFF 








shown here take up end-play, compensate for wear and 
varying manufacturing tolerances. 

No matter what your problem, there's a Waldes Tru- 
arc Ring designed specifically to solve it. Send us your 
drawings, your questions—Waldes Truarc engineers will 
work with you, at no obligation. 


Waldes Kohinoor, Inc., 47-16 Austel Place, L. 1. C. 1, N. Y. 


Please send me the new Waldes Truarc Retaining Ring 


AY 066 


catalog. 
(Please print) 


Name 
Title 
Company 


Business Address 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 

WALDES TRUARC RETAINING RINGS AND PLIERS ARE PROTECTED BY ORE OF MORE OF THE FOLLOWING 

U.S. PATENTS; 2.902.047; 2.302.040; 2.416.054; 2.420.921, 2.420.941; 2.439.705: 2.441.046; 2.455.168 
2.489.300; 2.483.383; 2.487.802; 2.407.603, 2.491 306, 2.509.081 AMO OTHER PATENTS PEROING 


f--------- 
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.005” to .043”; external types, .005” to .040”. ; 
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COLD 50°F LOWER THAN MT. EVEREST’S 
CAN'T FAZE THIS G-E SILICONE RUBBER! 


’ 


G-E CLASS 900 silicone, rubber 
retains flexibility at —120 F 


Specifically designed for high-aititude and arctic aircraft 
applications, General Electric CLASS 500 silicone rubber 
compounds have become the standard in the industry. 
Unmatched in low-temperature serviceability by any 
known elastomer, including other silicone rubbers, they 
make ideal gaskets and seals for airframe openings, aero- 
dynamic balance surfaces; ignition cable, external limit 
switch covers and other applications where low-temper- 
ature operation is vital. When you specify General Electric 
CLASS 500 silicone rubber, you can count on properties 
such as these: 


% Flexibility at 120 degrees below zero F 


%& Low compression set and quick recovery at sub-zero 
temperatures 


% Serviceability over a 600-degree range (—120 to 
500 F) 


% No plasticizers to boil out at high temperatures 


Ask your fabricator 


about G-E CLASS 500 silicone rubber for low- 
temperature applications! Compounds are available 
in a variety of hardnesses, or special compounds 
can be made to your exact specifications from G-E 
silicone gums, For the names of experienced fabri- 
cators and for complete technical data, just send 
the coupon! 


See your “Sweet's File for Product Designers” 
for complete details on G-E silicones. 


G-E silicones 


fit in your future 


GENERAL @@ ELECTRIC 


General Electric Company 
Section 461-2C 
Waterford, New York 


Please send me product data on G-E CLASS 500 silicone 
rubber, including a free copy of Imagineering with Silicone 
Rubber and list of fabricators, | am chiefly interested in: 


1( ) Molded gaskets, 9( ) Extruded seals, tubing 
bushings 10( ) Reinforced ducting, 
3( ) Molded boots, sleeves, hose 
bellows 11 ( ) Sheets and blankets 
4( ) Shock mounts 2 ¢ ) Wire and cable 
® ( ) Sponged products insulation 
30 ( ) Coated tapes, cloths, sleeves 


Name site a __Position___ 
Firm 
Street 


City —— a ee 
IN CANADA: Mail to Canadian General Electric Company, Ltd, Toronto 
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Some sales aids are still in crystal balls - 


ut-The SEATS of the Future are HERE ! 


Lll/) 


wee tomorrow will bring 
you the greatest new feature 


that ever sold a car. Maybe. But if ‘ 
you’re interested in today—feast your eyes sp j 
on this richly sculptured AIRFOAM seat. 


Strictly custom? You’d think so—but seats like & 


this are helping sell cars of many price ranges 
right NOW! 


They’re doing that job because people want AIRFOAM— 
and plenty of it—in seats and backs and 
armrests, front AND rear. 


They’re doing that job because people want the advanced 
styling made possible by AIRFOAM design-engineering! 


And people are getting these things, right NOW. 
Are they getting them in your line, too? 
Goodyear, Automotive Products Dept., Akron 16, Ohio. 


MORE AIRFOAM IN YOUR LINE—MEANS MORE NAMES ON THE DOTTED LINE! 


Alrfoam—T,. M. The Goodyear Tire & Rubber Company, Akron, Ohie 


OE 
“GOODFSYEAR 
THE WORLD’ FINEST CUSHIONING 
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FOREMOST IN 
SCIENTIFIC DEVELOPMENT 


IN THE REALM OF FORGING 
DESIGN AND THE DEVELOPMENT 
OF PROPER GRAIN-FLOW, WYMAN- 
GORDON HAS ORIGINATED: MANY 
FORGING DESIGNS WHICH AT THE 
TIME OF THEIR DEVELOPMENT 
WERE CONSIDERED IMPOSSIBLE 
TO PRODUCE BY FORGING. 


WYMAN-GORDON 


Established 1883 








FORGINGS OF ALUMINUM * MAGNESTUM ¢ STEEL? TITANIUM 


i | 


WORCESTER, MASSACHUSETTS 
HARVEY, ILLINOIS DETROIT, MICHIGAN 
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You may be throwing away your profits... 


with out-of-date instruments 


The tremendous progress in instrumentation that has come out of 
Honeywell's intensive development program has made many older 
instruments obsolete. Modernizing your plant instruments, to take full 


advantage of this progress, can bring you a number of specific benefits. 


You can save labor . . . by utilizing centralized control, automatic 
time-cycle systems and other concepts that save steps and reduce 
routine man-hour expenditures. You can cut maintenance . . . by installing 
instrumentation that is not only easier to service, but also requires the 
absolute minimum of attention. You can reduce rejects . . . because 
modern controls can maintain the tighter processing tolerances needed 
for today’s exacting specifications. You can improve product quality. 


And you can make your cost accounting more accurate than ever before. 


Replacing old instruments with new can well prove one of the best ways 
to invest your modernization appropriation. A Honeywell application 
engineer will be glad to survey your present plant instrumentation. 


Call him today .. . he’s as near as your phone. 


MINNEA?OLIS-HONEYWELL REGULATOR Co., Industrial Division, 
Wayne and Windrim Avenues, Philadelphia 44, Pa. 


[H| Hi MINN EAP OLES li 
BROWN ItNSTRUMENTS 


Tout ue Coutiol. 
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Avoid delivery delays -.. Save money... with 


MALLO Y 
ALLOR Next time you design or order fine-silver 
headed rivet contacts, check through the list 
~ i A N DA R D of standard stock Mallory types and sizes. Out 


of the 70 different sizes and styles of coniacts 
>| that Mallory carries in stock for immediate 
~ | Q C Kk shipment, you'll probably find one that fits your 


exact requirements. 


Silver Rivet Contacts By using standard stock Mallory contacts, you 


can save time and money in several ways: 
SAVING: in time and cost of special designs 


and tooling 


QUICK SHIPMENT: orders from stock are usually 


shipped within 24 hours. 
SAMPLES: immediately available, 


where necessary. 


SMALL QUANTITIES for pilot runs and job 


orders are delivered promptly. 








Mallory’s contact standardization program was 
the result of an intensive survey of thousands of 
customer prints and usage records. From an 
analysis of these, 70 sizes were selected which 
match the great majority of applications for 
fine-silver headed rivet contacts, in both flat 
and radius-faced designs. 


Dimensions, part numbers and prices of Mallory 
stock contacts are listed in a new folder. Write 
for your copy today ...and use it as a “pre- 


ferred list” for present and future specifications. 


Special Contacts 


If unusual requirements call for a contact outside 
of the standard list, Mallory engineers are well 
qualified to recommend a specialized contact 
design. At your service are Mallory’s wide range 
of contact materials, and efficient facilities for 
manufacturing contacts and complete contact 


assemblies. 


Expect more ...Get more from MALLORY 


é / PR. MALLORY &CO.| 
Serving Industry with These Products: 4 LO CO. ine 
Electromechanical—Resistors * Switches * Television Tuners * Vibrators A L ; 
Electrochemical—Copacitors * Rectifiers * Mercury Batteries * ; L A. 


Metallurgical — Contacts * Special Metals and Ceramics * Welding Materials 








MALLORY & CO In INDIANAPOLIS 6 
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B Worlds fastest die set 
service in action 


Now— Danly unites mass production 
techniques with the precision touch of 
ron craftsmanship to bring you 
. the fastest die set service... ever. 


Never before has there been a die set service 
as fast as the one that Danly now offers to you. 
Unique in concept, the system had its beginning 
some years ago when Danly originated its network 
of nationwide Danly Branches. Under 
italic ae such a system the main Danly Plant in Chicago 
provided thousands of interchangeable die set 
parts to Danly Branch Plants. It meant that such 
! i parts were easily assembled into standard 
aet - die sets and then quickly delivered to meet the 
ri : requirements of any tooling program. 
But, as buyers recognized the convenience of 
Danly service, demands on the Chicago 
Plant grew to exceed capacity. The solution? ... 
ae an unprecedented move in the die set field. 
ig. Danly put die set manufacture on a mass 
' production basis with no sacrifice of famous Danly 
precision. It was accomplished with amazing 
new facilities in the form of two complete 
fine production lines devoted exclusively to high 
Here's where faster die set service begins, on Danly's high speed, precision die set production. The 


speed precision production lines pie Tinest mase pro next time you put one or a dozen Danly Die Sets 
duction facilities in the die set field 





NE a be ae i ew i ie eh oe on order, expect to get fast delivery from any 


Danly Branch, expect to get die sets unequaled 
in precision. You can expect it and you'll 
get it... when it’s Danly. 


DIE. SETS STANDARD OR SPECIAL 
DIEMAKERS' SUPPLIES 


/ Fast, nationwide delivery from these plants 


*CHICAGO 50.2100 SS. Laramie Avenue 
*CLEVELAND 14. C«155 50 East 33rd Street 
- *DAYTON 7__ C3196 Delphos Avenue 
*DETROIT 16. C549 Temple Avenue 
"GRAND RAPIDS 113 Michigan Street, N.W. 
INDIANAPOLIS 4 _5 West 10th Street 
"LONG ISLAND CITY 1__--—_47-28 37th Street 


*LOS ANGELES 54. SSC Ducommun Metals & Supply Co., 
4890 South Alameda 


MILWAUKEE 2.228211 SC. Wisconsin Avenue 
*PHILADELPHIA 40.511 W. Courtland Street 


Here's whére your order is received nm one of Danly's "ROCHESTER 6 33 Rutter Street 
Branch Plants. Because all die components are close at 


hand, your order is filled immediately *Indicates complete stock. 





/ 


Gust and Carl Theden, father and son, 
both have worked at MECHANICS 


for over thirty-five years. 


They are typical of the father-and-son 
or brother-and-brother combinations 


at MECHANICS. 
When the MECHANICS 25 year Club 


was organized in 1945, 3 percent of 
the employees were made members. 
By 1949 this figure had risen to 6 per- 
cent. Now, seventeen percent (one of 
every six) MECHANICS workers have 
been making universal joints the best 
they know how for 25 years or more. 


It takes considerable Pride of Accom- 
plishment to keep a man working at 
the same task for over a quarter of a 
century. 


This devotion to an ideal is reflected 
in the reliable service that always has 


charscterized MECHANICS Univer- 


sal Joints. 


MECHANICS 


UNIVERSAL 
JOINTS 


For Cars, Trucks, Tractors, Farm Implements, 
Road Machinery, Industrial Equipment, Aircraft 


cond 


Our engineers will be glad to show you 
how MECHANICS Roller Bearing 
UNIVERSAL JOINTS will help in- 
sure the reliable operation of your 
product. 


MECHANICS 
UNIVERSAL JOINT 
DIVISION 


Borg-Warner 


2024 Harrison Ave., Rockford, i. 
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This part used to be made out of solid bar stock on a screw machine. 
Costly? You bet. 12/2 cents each. Lots of expensive machining. 
Lots of metal wasted to make a hole. 

Now, Northwestern Corporation, Morris, Ill, makes it out of 
tubing. ELECTRUNITE Mechanical Tubing, 12 O.D. x 11 gage. The 
customer gets it in 14-foot lengths, cuts it off into 2” lengths. 


Next, the tubes are formed in a series of dies. Pretty drastic reduc- 
tions, but the ELECTRUNITE Tubing can take it. Then they're 
machine finished in one operation. 


The result: Each part now costs only 6/2 cents. Multiply that by 
several million parts a year the manufacturer produces and you 
come up with a sizable saving. 


Unusual, you say? Not at all. Republic has helped a lot of manu- 
facturers cut costs drastically by helping them design with Republic 
ELECTRUNITE Tubing. A call to your nearest Republic Sales office 
will bring you all the facts. 


REPUBLIC STEEL CORPORATION 
Steel and Tubes Division 
252 E. 131st Street, Cleveland 8, Ohio 


GENERAL OFFICES * CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N. Y. 


ELECTRUNITE TUBING 
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Just off the press! 
R/M BULLETIN No. 500 


44 pages of engineering data on 
the use of R/M friction materials 


Pictured at the left are a few of the many charts, diagrams, 
photographs, and pages of engineering information included 
in R/M Bulletin No. 500. Engineers looking for practical 
design and engineering data on friction materials will find 
their answers in the 44 pages of this new and comprehensive 
Raybestos-Manhattan bulletin. Its contents are intended as 
a guide in the choice of the friction material and as an aid 
in the design of the friction device. An outstanding feature, 
to pick just one, is the selection chart (3rd photo from top), 
which gives complete design data for R/M friction materials 
operating in oil. 


R/M Bulletin No. 500, plus consultation with an R/M repre- 
sentative, should enable you to reduce most of your friction 
material problems to a minimum. R/M, remember, is the 
world’s largest maker of friction materials. It is constantly 
experimenting with countless combinations of woven and 
molded asbestos, semi-metallic materials, and sintered metal. 
And because it works in both the asbestos and the metal 
fields, its advice is always impartial. 
Write for your free copy of R/M Bulletin No. 500 


The trade-mark that spells progress 
in friction material development 


RAY BESTOS-MANHATTAN, INC. 


EQUIPMENT SALES DIVISION: 6010 Northwest Highway, Chicago 31, Ill. 
Detroit 2 Cleveland 14 Los Angeles 58 


Factorieg: Bridgeport, Conn. Manheim, Pa. Passaic, NJ. No. Charleston, $.C. 
Crawfordsville, ind. Neenah, Wis. Canadian Raybestes Co. Ltd., Peterborough, Ont. 


RA YBESTOS-MANHATTAN, INC., Brake Linings * Brake Blocks ¢ Clutch Facings * Fan Belts 
Radiator Hose ¢ Industrial Rubber, Engineered Plastic, and Sintered Metal Products * Rubber Covered 
Equipment * Asbestos Textiles * Packings * Abrasive and Diamond Wheels * Bowling Balls 
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youre K/GAT 


in the driver’s seat 


WITH 


Porter « JOHNSTON 


3°U SPFED-FLEX 
HAhilouatl cw Lathes 


American Bosch manufactures small electric motors 
used in seat adjuster mechanism for Lincoln-Mercury 
and other passenger cors. The aluminum housings 
required are machined at 170 pieces per hour. 


Here is an outstanding example of how Potter & Johnston Automatic 
Turret Lathes, plus P&J Tooling, puts you in the driver's seat—right out 
in front of competition. The versatility of the 3-U Speed-Flex permitted 
mounting the cutting tools in the revolving spindle and chucking the 
work pieces in the Turret during machining time. 


Machine loading time was eliminated, costs lowered, and production 
greatly increased by the use of air operated chucks on each of the six 
turret faces. The operator simply inserts the work piece in the open 
jaws, @ stotionary air-cylinder (operated by the dog-drum) automati 
cally controlling chuck opening and ejection, and chuck closing. Turret 
indexing is automatic, rapid and accurate. Idle cutting time is reduced 
to a minimum the fast, rapid-traverse mechanism moving the turret 


” 


slide quickly to within i," of feeding position 


You too can benefit from this combination. At no obligation, send 
today for your copy of the 3-U Bulletin No. 145 . . . or ask our Tool 
Engineers to submit recommendations based on your own prints or 
sample parts. 


Potter a JounnsTon Co. 


PAWTUCKET RHODE ISLAND 
SuBsiDIARY OF 


Pratt a WHitney 


DIVISION NILES . BEMENT . POND COMPANY 
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NO DETRIMENTAL FLASH, SPATTER, OR EXPULSION in welding aluminum or stainless 
steel assemblies when you use G-E Slope Control. Shown here applied to a G-E syn- 
chronous precision resistance welding control, this accessory overcomes the disadvantages 
of suddenly applied welding currents . . . gives longer electrode life and reduces tip pickup. 
Slope time dial is at left, heat control setting at right. 


Now, Standard Welding Machines 
Meet Special Production Requirements 





with G-E Accessories for Resistance Welding Controls 


Easily added to present equipment or included in your 
new G-E resistance welding control, these special 
purpose G-E accessories now make possible special pro- Generel Bleciric Company, Section 8790-2 
> . - Schenectady 5, New York 
duction performance with standard machines. They can 
be applied to synchronous or nonsynchronous controls. GEA 6075, Accessories for Resistance Welding Controls 


" » " . |) GEA 5945, Synchronous-precision Control 
Practically any application requirement can be met with 


G-E controls . . . correcting for current voltage varia 
tions, controlling rate at which current rises to welding - 
value, tempering or forging, etc. es 

Company 
Address 


GEA 5816, The Story of Resistance Welding—theory behind 
the process and complete description of all G-E controls 


For complete information on G-E control and control 
accessories for resistance welding contact your nearest 
G-E Apparatus Sales Office or your welding machine 
manufacturer, or send in coupon at right. 


GENERAL @B ELECTRIC 


IMPROVE WELD QUALITY—correct in- REDUCE REJECTS for better, more consistent REDUCE WELD CRACKING and porosity 
coming voltage variations with G-E welds this self-enclosed and completeiy automatic eliminate excessive indentation. G-E 
Voltage-compensating Regulator. . G-E Current Regulator maintains constant Uy-down Slope Control provides 
maintains rmsweld current within+2%. welding current within + 2% of preset value gradual current increase and decrease 


2 


| 


ini en sasiuitetisecpnieniaioailal 





Have you considered the advantages of light alloy fabrica- 
tion — to widen design potential . . . conserve space, save weight 

. reduce fabrication and assembly costs? Many manufacturers 
are working actively along these lines, and PMD is frequently 
called upon to assist in the development of light metal parts, 
and the attendant production tooling. 


One of America’s largest independent producers of dies, molds, 
special machines and devices for non-ferrous metals, PMD 
offers facilities that are complete! Design and engineering 
service — skilled, experienced personnel — and the right equip- 
ment to do the job! 


For top production results, with a minimum of tooling ex- 
pense, call in a PMD specialist. Investigate the many ways that 
PMD can help you with light alloy fabrication problems. 
Write or phone today. 


PERMANENT MOLD DIE COMPANY, INC. 


SPECIALISTS 2271 East Nine Mile Rd., Hazel Park, Mich., Slocum 7-8100 
IN PRODUCTION TOOLING 
FOR LIGHT ALLOY FABRICATION! 


COMPLETE DESIGN 
AND’ ENGINEERING 
SERVICE 

AVAILABLE 


Make PMD Your Headquarters For 
NON-FERROUS 
EXTRUSION DIES © DIE CASTING DIES e PERMANENT MOLDS & PISTON CORES e SHELL MOLDING PATTERNS 


Special Machines: Coilers for Tubing * Molding Devices (permanent mold) 
Trim Dies « D. C. Casting Units + Billet Molds 
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ANOTHER metccan FIRST 


me FIXTURE 


TILTS AUTOMATICALLY TO BROACH 
TWO PADS 70° APART IN ONE PASS 


standard Amoucan machine and broaches, special American fixture solve problem 


Two angle pads located 70° apart on a 
steel steering knuckle support are broached 
in one pass on a standard American verti- 
cal single ram surface broaching machine. 
A two station fixture on a receding work 
table is provided to allow for automatic 
tilting. Two broaches are mounted in ver- 
tical line for each station with a gap of 
about 12” between them. This gap allows 
clearance for the part to be tilted into 
position for broaching the second pad. 


The operator loads two parts. The parts 
are then automatically clamped and the re- 
ceding table moves into broaching posi- 
tion. The first pad is broached — then 
between the gap, the fixture automatically 
indexes tilting the part so that the second 
pad can be broached. The table automati- 


A DIVISION OF 


cally moves back, parts tilt up and auto- 
matically unclamp, and the operator is 
ready to begin the cycle again. 


American engineers are equally adept at 
designing machines, broaches and fixtures 
to solve your metal removal problems. 
Send a part print or a sample with your 
hourly requirements for a suggested solu- 
tion. There is no obligation on your part. 


American Circular 300 which 
lists all the standard Ameri 
can Vertical Hydraulic Sur 
face Broaching Machines is 
yours for the asking. Write 
for it today. 





Broach adjacent 
angle pads 
on steering 


knuckle Support 





—— - oh 
SECOND PASS 


BROACH & MACHINE CO. 


SUNDSTRAND MACHINE TOOL 


ANN ARBOR, MICHIGAN 
ee moran First — for the Best in Broaching Tools, Broaching Machines, Special Machinery 
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Wherever assemblies must be held together—on meta! strappers or dishwashers— 
more and more original equipment manufacturers and maintenance men are relying on 


Fiextoc locknuts for safe, dependable locking. 


Why are more and more FLEXxL0c locknuts 
being used to hold assemblies together ? 


There are a number of reasons. 
FLEXLOCs are one piece, all metal-— 
no lockwashers to break, no cotter 
pins to shear, no auxiliary locking 
devices to deteriorate. FLEXLocs stay 
put wherever you place them—as 
stop nuts or seated nuts—-once their 
locking threads are fully engaged. 
Because they won’t work loose, they 
reduce costly service calls. FLEXLocs 
chave higher tensile, are stronger than 
most other locknuts. And they with- 
stand temperatures as high as 550°F. 

FLExLocs have the additional 
advantage of reusability. They can 


be applied again and again without 
loss of efficiency. Because they are 
safe and dependable, you'll find more 
and more FLEXxLocs being used 
where vibration is severe—on auto- 
motive equipment, compressors, 
machine tools, household appliances, 
high-speed looms, aircraft. 

FLEXLOCs are available in a wide 
range of sizes in any quantity. Stocks 
are carried by leading industrial dis- 
tributors everywhere. Write for litera- 
ture and samples for test purposes. 
STANDARD PRESSED STEEL Co., 
Jenkintown 53, Pa. 


FLEXLOE (ocknur Division 
® 


28 


JENKINTOWN 


Starting. A FLEXLOC storts like 
any ordinary nut. Put it on 
with your fingers. Tighten it 
with a standard hand or 
speed wrench. 


= : 
< 
a = = 


Beginning to Lock. As the 
bolt enters the segmented 
locking section, the section is 
expanded, and the nut starts 
to lock. 





Fully Locked As a Stop Nut. 
When 1'4 threads of a stond- 
ard bolt are past the top of 
the nut, the FLEXLOC is fully 
locked. A FLEXLOC does not 
have to seat to lock. 


Fully Locked As a Seoted 
Nut. When it is used os o lock 
or stop nut, the locking threads 
of the FLEXLOC press inword 
against the bolt, lifting the 
nut upward and cousing the 
remaining threads to beor 
against the lower surface of 
the bolt threads. Vibration 
will not loosen a FLEXLOC, yet 
there is no galling of threads. 


PENNSYLVANIA 
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Modernize Today for Profits Tomorrow 
WITH FAST, VERSATILE PRECISION WAY MACHINES 





eae 





STYLE 54 ONE-WAY: 
A standard way unit 
combined with a fix- 
ture unit to suit the 
work. Large, heavy, 
and awkward parts, 
loaded in the fixture, 
remain stationary; 
the spindles ad- 
vance to the work. 


STYLE 54 THREE- 
WAY: Standard way 
units are electrically 
interlocked to oper- 
ate simultaneously, 
or in any sequence. 


Fast and efficient for | 


machining parts 
from three directions 
and holding accur- 
ate locations. 


STYLE 58 FOUR- 
WAY: Controlled 
from a central push- 
button station. Par- 
ticularly suitable for 
machining parts 
from four directions 
simultaneously, and 
performing progres- 
sive operations. 


$4.3 


2 ame 


oy i oie 


STYLE 58 TWO-WAY: Operates 
from a single push-button sta- 
tion. Handles large, heavy 
work, Fixture section can be de- 
signed to accbmmodate the 
way units from any angle. 


Units may be re-arranged 
around fixture or new fixture 
sections designed for different 
operations. 


WAY TYPE PRECISION BORING 
MACHINES ARE PROFIT INSURANCE 


Way Machines perform such operations as 
precision boring, turning and facing. They 


consist of one or more standard way units 
combined with a fixture section. Each way 


unit has its own hydraulic system and controls 
to operate the spindle slide. Tooling and fix- 
ture are added to suit the individual opera- 
tion. Get details from your Ex-Cell-O repre- 
sentative or write for Way Machine Catalog. 


> Gla tae 


CORPORATION ’ 


DETROIT 32 MICHIGAN 


MANUFACTURERS OF PRECISION MACHINE TOOLS © GRINDING SPINDLES 
CUTTING TOOLS ¢ RAILROAD PINS AND BUSHINGS © DRILL JIG BUSHINGS 
AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS © DAIRY EQUIPMENT 
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STEERING AND BRAKING 


sells satisfies 


more | mor ian 
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Today’s most wanted power features for cars and trucks 


“Gendix” * \ow pedal “Bendix” WYDROVAC* | ~Gremoljx” AIR-PAK’ 


POWER brake POWER Steering POWER brake POWER brake 


Specified by more car manu Because Bendix Power Steer 
facturers than any other make 
Bendix Low Pedal Power 
Brake makes pos ible quick 


sure stop by merely pivoting 


With over four million in uss With one simple compact unit 
ng is of the linkage type, it the Bendix Hydrovac is by Bendix Air-Pak combines all 
may be adapted to any manu ill odds the world’s most of the well-proven advantage 

facturer’s model without ex widely used power brake for of hydraulic brake actuation 
tensive engineering changes commercial vehicles This with an air brake ystem. An 

’ overwhelming preference for important advantage of Air 

Hydrovac is a result of sound Pak is that brakes can be ip 
engineering design, excep plied by foot power alone 
tional performance, low orig when braking is 


the foot trom stop and go con 
trols No need to lift the foot ‘a - nt steering Cesigns 
und exert leg power to bring the increasing demand 


the car to a top Result nore power stecring more efficient required hy 


driving comfort, le fatigue and more economically with inal cost and minimum serv- fore air pressure builds 1 


Ip or 
and greater safety! Bendix Power Steering 


ice upkeep. if it should fail for any reason 
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High Spots of This Issue 


te Full Automation for Piston Pins 


Even such small parts as piston pins have been adapted to 
automated production lines at the Ford Dearborn engine plant. 
The author also explains in this third article of a series how 
manifolds are machined automatically. See Page 48. 


W Automatic Inspection of Cylinder Blocks 


Operations involved in the manufacture of the cylinder block 
form the subject of this study of Mercury powerplant pro- 
duction at the Ford Cleveland engine plant. Readers will 
recall a previous story on cylinder head machining. Page 52. 


We Suppliers Are Important to the Truck-Trailer Industry 


Any type of business, large or small, which does little actual 
manufacturing of its own is highly dependent upon outside 
sources of supply. Such is the case with the truck-trailer 
industry, whose requirements are enormous. Page 56. 


* Plastic Bodies and Gas Turbine Car at Turin Show 


Despite the onerous quota restrictions, Italy’s recent automo- 
bile show brought out 450 exhibitors from 11 nations, and 66 
makes of cars were represented. This on-the-spot report 
covers significant highlights of the exposition. Page 62. 


® Basic Production Methods for Aluminum Pistons 


Focal point of this article is found in a discussion of the 
permanent mold casting method for aluminum pistons. The 
study is the second of three based on data presented at the 
Alcoa Piston Symposium. The third will appear soon. Page 68. 


33 New Product Items 
And Other High Spots, Such As: 


World’s largest extrusion press; latest in jet test cells; Stude- 
baker Champion automatic transmission; new aids for inspec- 
tion; British race engine; more cores per man-hour with auto- 
matic machines; and mold with integral oven for plastic target. 


Automotive and Aviation News, Page 33 
Complete Table of Contents, Page 3 





Drawing of port 
Solid area indicates 
material removed. 


CINCINNAT! Duplex Hydro-Broach tooled up to broach transmission band assembly 
Material Steel 


Operation Broach 41° angular grooves 


Stock removal From solid 


Production 283 per hour 
T 4 | M R | i G $ Equipment CINCINNATI Duplex Vertical 


Hydro-Broach Machine 


You probably have been stymied more than once by machining 

WITH NO operations on thin fragile parts. How one part of this type was 
taken out of the headache class and set up in a smooth, low- 

D | STO aate a, cost production schedule is illustrated here. It shows a CINCINNATI 
Duplex Vertical Hydro-Broach Machine, tooled up to broach the 

ears on transmission band assemblies. @There are two hydrau- 

lically operated, manually controlled fixtures, one for each ram. 

While the part in one station is being broached, the operator 

reloads the other fixture. He can take as much time as necessary 

because the rams do not go through their cycle until the pre-set 

cycle buttons are pressed (a CINCINNATI safety feature). Other 

CINCINNATI advantages for low-cost broaching operations include 

hardened and ground ways... automatic way lubrication, with 

manual flushing lever...dove-tail clamp arrangement for in- 

terchangeability of broach holders and cutting tools as a unit. 

Principal features and specifications are outlined in Sweet's 


Machine Tool Catalog. If you would like to have complete data, 
write for publication No. M-1709-1. 


THE CINCINNATI MILLING MACHINE CO. 
CINCINNATI No. 10-66 f CINCINNATI 9, OHIO 


Duplex Vertical Hy- 
dro-Broach. Catalog 
No. M-1709-1 con 


tains complete speci- 
fications. Write for 
a copy. 


MILLING hy — ae oe SHARPENING MACHINES - BROACHING 
MACHINES - + FLAME HARDENING MACHINES 
oPnical PRORCTION P PROFILE OLE CAOERS = CUTTING FLUID 
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General Motors Segregates 
Its Transmission Output 

As a result of its disastrous Hydra 
Matic plant fire last year, General 
Motors has revised its productmn set- 
up at its Saginaw Steering Gear Div. 
It now has its facilities arranged so 
that a similar fire in any one of its 
plants would not close down any of 
its car making divisions. 

Its production is integrated so that 
Chevrolet and Pontiac gears are pro- 
duced in its newest plant east of 
Saginaw, and Cadillac, Oldsmobile 
and Buick units in other plants. In 
case of a serious fire or other dis- 
aster, Chevrolet and Pontiac gears 
could be used in Cadillac, Olds, and 
While not spe- 
cifically designed for use in other 


Buick or vice versa. 


cars, the units would be adequate to 
meet emergency needs. 


Ford Sells Hydro-Electric 
Plant to Michigan Company 
Wolverine Fabricating & Mfg. Co., 

Inkster, Mich., maker of non-metallic 
yaskets, has purchased Ford Motor 
Co.’s hydro-electric plant in Dundee, 
Mich. The former, which employs 
100 persons, did not reveal what it 
plans to do with the new plant. 


Chrysler Consolidating 
West Coast Operations 
In an effort to increase its operat- 
ing efficiency, Chrysler Corp. will 
move production of Dodge and Ply- 
mouth cars from San Leandro, Calif., 
to Los Angeles, where it has been pro- 
ducing DeSoto and Chrysler cars. At 
the same time, the Dodge truck plant, 
which opened in San Leandro in 1948, 
will be shut. All operations will be 
moved to the main truck plant near 
Detroit. 
Extensive installation of new facili- 
ties has been under way at the Los 
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NEW MACK TRACTOR QUARTET MEMBER 


Four new tractors of high power-to-weight ratio have been announced by Mack Trucks, 
Inc., to round out ifs ‘'B’’ Model line. Designated as Models B-70T, B-70ST, B-71T, and 
B-71ST, the tractors are four- and six-wheelers, gasoline and Diesel-powered. Four- 
wheel models are rated from 50,000 GCW to 63,000 GCW, depending upon trailer 
axle combinations, while the six-wheel versions carry a 76,800-GCW rating. Model 
B-70ST (shown here) is powered by o 707 cu in., 206-hp Thermodyne engine. 


Angeles plant. Two new assembly 
lines are being completed there to 
replace the single line which form 
erly produced the entire Chrysle: 
line of cars. 

In addition, a new body finishing 
operation was completed recently at 
the Los Angeles plant, and Chrysler 
plans to install facilities for as- 
bodies from 
shipped from Detroit. The company 
said that defense work at the San 
Leandro plant and operation of the 
parts plant will not be affected by 
the change. 


sembly of stampings 


New Quarters of NADA 
Rising In Washington 

The National Automobile Dealers 
Assn. is constructing a modern eight- 
story building at the corner of K and 
20th Sts., N.W., in Washington, D. C. 
To be known as the Automotive Build- 
ing, it will serve as the national head 
quarters of NADA. 


No Future Price Cuts 
Planned by Packard 
Packard Motor Car Co., which re 
cently cut prices on its luxury models 
in what it called a “realignment pro- 
gram,” plans no further price reduc 
tions, according to Clare E. Briggs 
company vice-president. The com 
pany, in the midst of its biggest mod 
ernization program, reported that its 
program to transfer production of 
engines, automatic transmissions, and 
axles to its new plant near Detroit 

ix half completed. 

The move is part of Packard's at 
tempt to strengthen its competitive 
position in the industry and cut costs. 
When operations get underway on 
1955 model production at tne new 
plant, Packard expects to have about 
1000 automatic machines in use. The 
company has already completed a 
styling and design section in its $2 
million research laboratory, which is 
also working on plastic dies 





~ 


an 


LAND BATTLESHIP WITH BIG FIREPOWE 


Shown publicly for the first time recently at the Chrysler Delaware Tank Plant, the 

T-43 heavy tank weighs in the neighborhood of 60 tons. It mounts a long-barrel 120 mm 

gun as well as 30 and .50 caliber machine guns. Powered by a 810-hp, 12-cy/, air- 
cooled engine, the tank has a hull and turret each cast from a single piece. 


Automobile Makers Point Up 
Popularity of Tinted Glass 


The popularity of tinted glass on 
automobiles has grown rapidly since 
the first such glass was introduced by 
car makers about three years ago. 
Genera! Motors is currently installing 
tinted glass in approximately 40 per 
cent of its cars. 
about 
half of its line of cars with tinted 


Chrysler, which equipped 


glass in 1953, predicts that 62 per 
cent of its cars will have the glass by 
the end of this year Nash is cur- 
rently installing non-glare yviass on 
more than 65 per cent of its total out 
put; Packard, 46 per cent; Ford, 30 


per cent; and Hudson 21 per cent. 


Horsepower Boosted 
On GM 6-110 Diesel 
Freer “breathing” and higher en 


gine speeds have enabled Detroit 


Diesel Engine Div. of General Motors 


f 


Corp. to increase the horsepower o 
the single 6-110 Diesel from 275 to 
300 hp maximum and from 214 to 
230 hp continuous 

The freer breathing was made pos 
sible by increasing the number of 
cylinder liner ports and grouping 
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them together in partially overlap- 
ping pairs to form larger, figure “8” 
shaped openings. Maximum engine 
speed has been increased from 1800 
to 2000 rpm and continuous operat 
ing speed from 1600 to 1800 rpm. 
Other changes in the 6-110 Diese! 
include a new “high valve” injecto1 


similar to that on the Series 71 


models, roller bearing idler gear 


mountings, and larger piston struts. 


METAL MAGIC 


Excess metal is now 
being removed from 
aircratt parts through 
a chemical process de- 
veloped by North 
American Aviation. 
License fo use the 
process may be ob- 
tained from Turco 
Products, Inc. An en- 
gineer is shown putting 
@ micrometer on a sec- 
tion of a curved skin 
from which superfluous 
metal has been re- 


moved. 


Packard Reports a Loss 
Of $386,000 In Quarter 

Packard Motor Car Co. suffered a 
net loss of $380,000 and a heavy drop 
in sales during the first quarter of 
this year. The loss compares with a 
$3.5 million profit in the first three 
months of 1953. Total sales tor the 
quarter slumped to $57.8 million from 
$123.7 million last year. 

Packard attributed part of its loss 
to heavy expenditures for moderniza- 
tion and moving some operations to 
its new plant at Utica. Cost of these 
operations was met from current in- 
come, 

The company reported that its fi- 
nancial position, however, continued 
strong. Working capital was said to 
be up slightly to $41.9 million from 
$41.2 million at the end of the com 
parable period last year. 


Car Dealers’ Earnings 

Declined During 1953 
Profits of new car dealers before 
taxes fell to 0.8 per cent of sales in 
1953 from 4.3 per cent in the prior 
year, according to the National Auto- 
Manu- 
made out 


mobile Dealers Association. 
NADA said, 
much better, pointing out that one 
car maker last year had a profit be- 


facturers, 


fore taxes of 16.46 per cent of sales, 
another had 6.51 per cent, and still 
another, 5.97 per cent. No specific 
names were mentioned. 
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AND AVIATION INDUSTRIES 


Industry Men, Educators 
Air Problems at a Forum 


Automobile industry officials are 
re-appraising their educational rela 
tions programs after their - forum 
with several hundred of the nation’s 


educators at Rensselaei 


Polytechnic 
Institute last month. Sponsored joint- 
ly by R.P.I. and members of AMA, 
the meeting brought together nearly 


1200 educators and industry repre- 
sentatives for talks and panel discus- 
sions on the history, operations, prob 
lems, and trends of the automobile 
industry. 

Topics discussed in the panels in- 
cluded: anti-trust and 
trends; high 
safety; 


monopoly 
horsepower engines; 


highways; labor relations; 
automobile prices; competition; truck 
taxation; engineering and research; 
market saturation; economics. of 
wages and car prices; plant location 
in relation to national defense; social 
responsibilities of the industry; and 


many more, 


Monopoly Question 

Hottest topic of the first day’s dis- 
cussions were anti-trust and monop- 
oly activity on the part of the Justice 
Dept. growing out of statements from 
the Attorney General. General Motors 
spokesmen reiterated the company’s 
position that public preference ac 
counted for the company’s dominant 
position and that the customer would 


decide the issue. Ford, a non-membe1 
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TEST RIG FOR GEAR LUBRICATION DATA 


Two engineers check the hydraulic loading device of a unique hypoid rear axle test 

machine at the Beacon Laboratories of the Texas Co. The four-square loading test 

device permits a variety of simulated road, speed, and load conditions to be set up 
for the study of hypoid gear lubricants. 


of AMA, was not present to comment. 

An interesting development was the 
position of the independents in an- 
swer to questions about monopoly and 
competition. Their spokesmen went 
on record as being opposed to any 
Government intervention and repeated 
previous assertions that there is a 
place for the independents because of 
their ability to provide specialty vehi 
cles and features in regular automo- 


biles that are not available from 


large companies. 


LIFESAVERS 


Carrier protection for 
its matching pinions 
and gears has been 
provided by the Axle 
Div. of Eaton Mfg 
Co. through a novel 
method. Special pal 
lets hold six sets, and 
the total load weighs 
600 Ib. Slots on the 
pallet are so arranged 
that matching units 
line up next to each 
other, thus preventing 
scratching and nicking 


Prices and Extras 


Another subject getting a great 
deal of attention was the matter of 
car prices, which the educators indi- 
cated were very high, and the rela- 
tion of increasing wage rates to prices 
of automobiles. Panel spokesmen 
pointed out that car prices have not 
risen as much as many other com- 
modities and, in the event that prices 
prove an impediment to sales, a ceil- 
ing may have to be put on wages. 

Another related question was the 
implied criticism by the educators 
that present cars are too fancy, too 
loaded with gadgets and chrome, 
thereby increasing the price beyond 
the reach of average buyers. Panel 
members were quick to point out that 
the trend, when the buyer has a free 
choice, is toward the higher-priced, 
fancier models. 

Horsepower and safety also received 
considerable working over at the dis 
cussion. The educators apparently 
questioned the higher horsepower 
trend. Panel members explained that 
there was not necessarily any corre 
higher horsepowers 
and the accident rate, and that actu 


ally there is a safety factor because 


lation between 


of increased maneuverability. 





Ht 


GM Resurrecting 
Its Livonia Site 


Speculation about General Motors’ 
plans for its Livonia, Mich, plant, 
destroyed by fire last August, is an 
swered in part by announcement that 
a new plant will be built there for 
Fisher Body Div. 

The new plant will measure 628, 
000 sq ft and will be added to ap 
proximately 200,000 sq ft of area left 
undamaged by the fire. Total pro- 
duction space will thus amount to 
920,000 sq ft. In addition, 92,000 
sq ft of undamaged area will be used 
for offices and other non-production 
purposes. 

GM has not disclosed what will be 
produced by Fisher at the new plant 
other than to confirm that it will not 
be complete bodies. It is understood 
that body components will be turned 
out there 


Chrysler Quarterly Net 
Is Put at $7.6 Million 


Total sales, profits, and production 
of Chrysler Corp. during the firs‘ 
quarter of 1954 showed a sharp drop 
compared with a year ago. Sales dur 
ing the quarter declined to $529.476 
million from $924.257 million in the 
same period last year. Profits, includ 
ing those of subsidiaries, 
dropped sharply from $24.428 million 
to $7.681 million. The net represented 
1.45 per cent of sales, compared with 


foreign 
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Le Roi Mode! TLF-150 


front end loader. 


2.64 per cent in last years’ first quar 
ter 

Shipments of cars and trucks de 
clined from 379,692 units to 228,087 
The figure includes both foreign and 
domestic shipments 

Defense work, which accounted for 
21 per cent of total sales in the first 
three months of 1953, fell to 15 per 
cent this year. The Chrysler report 
also showed expenditures of $15.589 
million during the quarter for equip 
ment, improvements, and additions to 


plants 


Move to Standardize 
Tags Makes Headway 

The campaign for standardized li- 
cense plate sizes initiated by the 
American Association of Motor Ve- 
hicle Administrators is making prog- 
ress. The new standard, adopted of- 
ficially last October, specifies a stand- 
ard six by 12 in. plate for the 65 
states, provinces and territories rep- 
resented in the U. S., its possessions, 
and Canada. 

Already 42 of the 65 jurisdictions 
have agreed to adopt the new stand- 
ard on or before Jan. 1, 1956, the 
target date. In addition, anvuther 17 
have given informal! indications that 
they will adopt the standard soon. 

Adoption of the uniform six by 12 
specification would make it possible 
for automobile designers to include 
special recessed compartments, pos- 
sibly under glass, for license plates. 


of the AUTOMOTIVE 


Le Roi Loaders Have 
Torque Converters 


The Transo Div. of Le Roi Co. is 
now offering front end loaders in sev- 
eral sizes that feature torque con- 
verter, power steering, and reversing 
planetary transmission as standard 
equipment. The new units, which wil! 
be sold through Le Roi’s Constructio 
and Mining Div., range in size from 
% yard to 1'% yard capacity. 

Bueket-rocking action and _ the 
scooping motion of the lift arms are 
said to assure full bucket load with- 
out tire spinning and other undue 
strain on the loader. 

The forme: 
the rocking motion of the hydraulic 


feature results from 


cylinders, which are placed well back 
out of the dirt agitating area on the 
machines. 

The TLF-150 unit (see cut) moves 
to discharge points at speeds ranging 
up to 18 mph. Four-wheel drive and 
low center of gravity reportedly put 
powerful traction on all four wheels 
of this unit to boost production and 
eliminate tire slippage. The loaders 
are powered by Le Roi engines and 
are available with Diesel powerplants 
also 


Tubeless Tire Talks 

Gaining New Impetus 
U. S. Rubber Co. has added its 
voice to predictions by other large 
tire builders that tubeless tires will 
be standard equipment on some 1955 
model cars. It now is shipping a new 
tire that can be supplied in either the 
conventional tube type or in the tube- 
Both types of the new 
tire also will be available as replace- 
ment equipment throughout the coun- 
try. 

An important fact is that the tube- 
less version of the tire sells for about 
the same price as the conventional 


less version. 


tire and tube combination. Pre- 
viously higher cost of tubeless tires 
has been a stumbling block to adop- 
tion by car manufacturers for stand- 
ard equipment. Other major manu- 
facturers also are said to have plans 
to produce tubeless tires at a com- 
parable price and to have adequate 
capacity to meet requirements of the 
car makers. 
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SYNTHETIC SUNLIGHT 


Intensity of sunlight in various climatic 
zones is duplicated by this testing device 
in the research laboratories of Hudson 
Motor Car Co. Samples of upholstery 
fabrics, trim materials, plastics, and paint 
finishes are subjected fo high-intensity 
periods in the Fade-O-meter, which meas- 
ures resistance to fading and deteriora 
tion under extreme sunlight conditions. 


Production Rate 
At High Levels 


Although independent automobile 
makers continue to have troubles and 
production is trailing behind last 
year’s rates, several car divisions are 
setting records and others may do 
the same before the second half draws 
to a close. Up until the middle of 
May, production was well over two 
million units. The Big Three con- 
tinue to be the main bulwarks in 
producing more than 95 per cent of 
the total cars thus far this year. 

It appears likely that the high pro- 
duction rate of Chevrolet, Ford, 
Buick, Oldsmobile and Cadillac, which 
brought April’s output to over 500,- 
000 for the best month ir almost a 
year, will continue at its present nace. 
However some makers are reluctant 
to step up their schedules further. 

New car sales, as_ reflecied by 
registrations, have increased steadily 
since January, and the sudden in- 
crease in March brought the first 
quarter total to 1,191,021 units. This 
made the first three ~nonths of this 
year the third best quarter in history, 
according to the history books. 
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Fleet Manufacturing, Ltd., and 
Doman Helicopters, Inc., have 
formed a jointly owned Canadian 
subsidiary to build the LZ-5 heli- 
copter in Ft. Erie, Ont. The con- 
cern will be known as Doman- 
Fleet Helicopters, Ltd. 


Eaton Manufacturing Co. has 
‘reated a new Aircraft Div., located 
in Battle Creek, Mich. . . . Clark 
Equipment Co. has formed a new 
subsidiary to finance leasing of its 
equipment on a national basis. 


. 


Young Radiator Co. is celebrat- 
ing its 25th anniversary this year 
with the theme “25 Years Young.” 

» 


Rolle Manufacturing Co. has 
been licensed to use the Fairchild 
Al-Fin and the Osbrink casting 
processes. ... Standard Oil Devel- 
opment Co. is leasing to other 
companies its new “hydrofining” 
petroleum refining technique. 


* * * 


Westinghouse Electric Corp. re- 
cently broke ground for its new 
Blairsville, Pa., plant. . . . Pilot 
operations are now underway in 
a new Goshen Rubber Co. plant for 
fabricating silicone parts. 


* * - 


Du Pont has given the new 
trade-mark “Zytel” to its nylon 
resin. 

* * 

Directors of Mathieson Chemical 
Corp. and Olin Industries, Inc., 
have approved a proposal to merge 
the two firms. . . . General Preci- 
sion Equipment Corp. has acquired 
most of the stock of Link Aviation, 
Inc... . Garrett Corp. has assumed 
ownership of Aero Engineering, 
Inc., Aero Sales Engineering, Ltd., 
and Air Cruisers Co. 


* . 


Wayne University is sponsoring 
a conference on training personnel 
for the computing machine field to 
he held June 22 and 23. 


Reynolds Metals Co. has com- 
pleted its new $1.75 million alu- 
minum merchant mill at Sheffield, 
Ala. . . . Rockwell Manufacturing 
Co. has opened its huge new meter 
and valve ‘testing station at Pitts- 
burgh, Pa. 

* 

Formal separation of Chance 
Vought Aircraft, Inc., from United 
Aircraft Corp. is set for July 1. 

. Boeing Airplane Co. has an- 
nounced that construction of its 
$10 million flight test facilities for 
B-52 bombers at Larson Air Force 
Base will begin in September. 


* o * 


McCulloch Motors Corp. recently 
purchased Lemery Distributors, 
Ltd., Canadian wholesaling firm. 


7 ” * 


Lear, Inc., has moved its head- 
quarters from Grand Rapids, Mich., 
to Santa Monica, Calif. . . . Mer- 
cury Manufacturing Co. has moved 
its New York sales and service 
branch from Manhatten to Has- 
brouck Heights, N. J. 


* * * 


Knapp Mills has announced plans 
to produce large-scale chemical 
and process equipment from rigid 
unplasticized polyvinyl! chloride. 


* * * 


Expansion programs at its Wil- 
mington, Calif., and Tulsa, Okla., 
refineries are being launched by 
the Texas Co. . . . Douglas Air- 
craft’s Santa Monica Div. is under- 
taking a 400,000 sq ft expansion 
of its facilities. 


* * * 


The Air Force and Republic 
Aviation Corp. have announced the 
maiden flight of the Republic ex- 
perimental YF-84J atomic fighter- 
bomber. 


* * * 

Clevite Corp. has granted rights 
to Repco, Ltd., Australia, for the 
manufacture of automotive bear- 
ings covered by Clevite patents. 
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ITALIAN DIESEL TRUCK 
The new Bianchi Audax truck has a wheelbase of 10 ft., 7.33 in., front tread of 


five ##., 6.45 in 


and rear tread of five ft., four in 


The four-stroke direct-injection 


Diesel engine has four valves in each cylinder head and a moximum output of 84 bhp 
at 2000 rpm. Bore is 110 mm, stroke 140 mm, and total cylinder cavacity 5320 cc 


Car Firms Studying 
Rear Axle Changes 


Some automobile companies, which 


have greatly increased horsepower 
and torque of their engines, now are 
taking a look at rear axles to deter- 
mine whether some modifications may 
be necessary to take care of the 
greater power output. 

There has been no serious trouble 
on this seore yet, but one or two com- 
panies report some noise problems. 
They indicate that some design modi- 
fications or “beefing up” may be neces 
sary to balance rear axles with the 
greater torque loads of more powerful 
engines used currently. 


Tung-Sol Electric Marks 
50th Year in Business 


Launched a half century ago in a 
small back room in New York City, 
Tung-Sol Electric, Inc., today ranks 
as the second U. S. manufacturer of 
all types of miniature lamps and 
stands fourth in the overalf produc- 
tion of electron tubes. About 500 dif- 
ferent types of products are turned 
out now by 5700 workers in the com- 
pany’s seven New Jersey and Penn- 
sylvania plants. 

Tung-Sol started in the miniature 
lamp business in 1904, and by 1907 had 


developed a practical small electric 
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lamp for automobile headlights. At 
the present time, as many as 32 vary- 
ing types of Tung-Sol lamps are used 
in all kinds of highway vehicles, as 
well as in ships and aircraft. 

Once in the automobile lamp busi- 
ness, Tung-Sol moved ahead with the 
industry. It was largely responsible 
for the “Tulite” dual filament lamp for 
cars, which made its appearance as 
factory equipment on some automo- 
biles in 1919. 


the development of the sealed-beam 


While instrumental in 


headlamp, the company also pioneered 
the flasher mechanism for automotive 
directional signaling equipment. 

Although Tung-Sol has devoted an 
increasing proportion of its efforts to 
the electronics field since the end of 
World War II, it has retained a posi- 
tion of leadership in the automotive 
lamp field. It was, for example, a 
participant in the development of the 
CGM “Autronic Eye.” 


J&L Is Making Tin Plate 

for Automobile Industry 
At a recent stockholders’ meeting, 
Jones & Laughlin Stee} Corp. disclosed 


that it is producing electrolytic tin 
plate in heavy gages for the autemo- 
bile industry. It is being furnished 
mainly for the fabrication of air clean- 
ers, oil filters, and other stamped 
parts at the present time. 


Numerous Methods Aired 

At Welding Conference 
Welding automobile body steel, and 
titanium 
were some of the topics covered at 
the spring meeting of the American 
welding Society in Buffalo last month. 
About 7500 engineers registered fo1 


brazing molybdenum and 


the technical sessions and the exhibi- 
tion of welding tools and accessories. 

Series or multiple spot welding of 
0.036-in. low carbon body steel was 
discussed in a paper by E. F. Nippes 
of Rensselaer Polytechnic Institute 
and F. H. Domina of General Electric 
Co. They covered equipment to pro- 
duce two to 16 welds in even mul- 
tiples, at one time, and pointed out 
the effect of variables on _ tension- 
shear and peal tests. 

An arc spot welding process, for 
large panels where a resistance welder 
cannot reach both sides, was outlined 
by C. A. McClean of Air Reduction 
Sales Co. 


carbon steels, previously used for non- 


Shielded are welding of 


ferrous metals, is faster and elimi- 
nates slag and spatter, according to 
J. R. Craig of Linde Air Products Co. 

Furnace titanium is 
feasible with nickel-titanium 
which give ultimate shear strengths 
of 40 to 70,060 psi, said R. A. Long 
and R. R. Ruppender of Ferrotherm 
Co. Several 


brazing of 
alloys 


methods for 
high-temperature 
service were investigated by M. I. 
Jacobson and D. C. Martin of Battelle 
Memorial! Institute. 


brazing 
molybdenum = for 


Smaller Electronic "Brain" 
Is Offered by Burroughs 

Burroughs Corp. has bought out a 
smaller electronic “brain,” which, it 
claims, can solve routine scientific and 
engineering problems at high speeds. 
Called the E101 electronic computor, 
the machine will sell for about $30,000. 

Burroughs says that anyone can 
operat, the new machine, which can 
add two 12-digit numbers in two-thou- 
sandths of a second, and multiply, 
subtract, and divide. The “baby” 
computor reportedly can “memorize” 
interest rate tables, logarithms, and 
other information required ian work- 
ing out problems, just as larger ma- 
chines do. 
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Auto-Lite Sales Drop 

Sharply in Quarter 
The first-quarter report of Electric 
Auto-Lite Co. illustrates the impact 
sales of automobile companies have 
on their suppliers. Auto-Lite, which 
gets more than half of its total vol- 
ume from Chrysler and the 
pendent car 


In order to incorporate the 200-hp 
engine in the short WC-24TD Model, 
White engineers designed a new frame 
mount which placed the engine as far 
forward as possible and tilted it 20 
deg. It is mounted off to the right so 
that there is a small projection of the 
rear of the engine on the right side 
of the cab floor. 

Furthermore, in order to get the en- 
gine into the proper tractor cab di- 
mensions, the front of the frame was 
lowered eight in. Standard frame 
height was kept under the rear axle. 


inde- 
makers, has reported 
that its sales during the first three 
months of this year dropped sharply 
to $49.481 million from $76.614 mil- 
lion in the period of 
1953. slumped from 
$2.949 million in the 1953 quarter to 
$397,985 during the 1954 quarter. 


comparable 
Profits also 


Two-Way Radio Accelerates 

Plant's Moterial Handling 

A two-way radio-telephone system 
installed in the cabs of electric fork- 
lift trucks has material 
handling efficiency about 30 per cent 
at Chrysler’s new Indianapolis plant. 
Without moving from his tiuck, a 
driver answers the phone and receives 


Short White Diesel Tractor 
Has Tilted 200-hp Engine 


Maximum payload due to light 
weight (11,650 lb), high cubage, and 
top horsepower are said to be prime 
advantages in a new series of Diesel 
tractors announced by White Motor 
Co. The first of the new tractors, 
Model WC-24TD with Diesel, is now 
in production. 


increased 


instructions from a dispatcher in a 
centrally-located office as to what type 
of stock is needed on the line, where 
he can pick it up, and where to drop 
Powered by 200-hp Cummins Diesel it off. 
engines, the tractors have a 96-in. The 
dimension from the front of the 
bumper to back of the cab. Another 
model will be available with a 175-hp 
Cummins Diesel. 


company says that the new 
system also eliminates “empty runs.” 
The fork lift truck can now make up 
to 110 trips per shift, compared with 
80 full-loaded trips previously. 


MARCH LOW-PRICED CAR SALES UP 7% OVER 1953 
1954 Retail Car Sales By Price Groups* 


Number of Cars 


March Three Months 
1954 1953 1954 1953 


Price Group Units & of Total Units! 
Under $2,000 . 57.62 
$2,001 to $2,500 : 26.08 
$2,501 to $3,500 11.93 
Over $3,500 20, 4.37 


% of Total Units! 
259, 182 53.61 696 072 
136 059 28.14 312.625 
68 .697 14.21 124,471 
19,522 4.04 52,938 


% of Total Unitst %& of Total 


676.418 53 65 
352 486 27.96 
177 , 568 14.08 
54,300 4.31 


Total 100.00 1, 260,772 


483.460 100.00 1, 186, 106 100.00 


Dollar Volume of Sales* 


March Three Months 


1954 1953 1954 1953 


Dollars % of Total 
$465,869,534 45.00 
306,115,838 29.58 
189,588,439 18.32 
73,446,475 7.10 


Price Group Dollars % of Total 
Under $2,000 $502,344,088 48.95 
$2,001 to $2,500 285,897,109 27.86 
$2,501 to $3,500 157,160,759 15.31 
Over $3,500 80,893,068 7.88 


Dollars %& of Total Dollars % of Total 
$1,267,670,226 60.28  $1,217,061,648 46 02 
713,185,574 28.28 790,902,584 29.26 
339,123,571 13.45 487,277,875 18.02 
201,493,794 7.99 208,181,311 7.70 


Total $1,026,295,024 100.00 $1,035,020.286 100.00 $2,521,473,164 100.00 


$2,703,423,218 100 00 
Calculated on basis of new car registrations, as reported by R. L. Polk & Co 
price at factory of four door sedan or equivalent model 

New registrations of Ame 


in conjunction with advertised delivered 
os not include transportation charges or extra « 


qupment 
rican made cars only Does not includ> imported foreign cars 
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Price Cuts Are Predicted 

On Power Steering Units 
Another cut in the price of power 
steering to below $100 as optional 
equipment on some GM ears and 
possibly others is forecast by W. H. 
Doerfner, general manager of GM’s 
Saginaw Steering Gear Div. Due to 
increasing volume, the price of GM's 
unit already has been reducei about 
£50 from the $185 tag. put on the 
unit when it was introduced in 1952. 
The lower price forecast for some 
cars indicates that 
probably 


Chevrolet and 
Pontiac might go to the 
linkage booster type which GM has 
tooled to produce and which it now 
supplies to Hudson. 
uses the GM integral type gear, and 
it also might possibly adopt the link 
age booster type. 


Studebaker also 


revealed that GM 
has developed a greatly simplified, 


Doerfner also 


smaller integral type gear which will 
go into limited production laver this 
year, The unit has only 49 parts and 
weighs 38 lb. It is expected to be 
adopted by Lincoln, and 
probably some Oldsmobile and Buick 
models in 1955. 

The GM official also predicts that 
within three years about 75 per cent 


Cadillac, 


of all new cars produced will have 
power steering on either a standard 
basis. At the 
time, more than 22 per cent of all of 
GM’s production is equipped with 
power steering. 


or optional present 


During April pro 
duction was at the highest level in 
history with more than 77,000 units. 


Twin Coach Announces 
Parcel Delivery Truck 


Twin Coach Co. has announced a 
new midget-size, multi-purpose right 
hand stand-drive parcel delivery truck. 
known as the Fageol “Pony Express,” 
it is said to be suitable for all types of 
delivery operations. 

The truck is powered by a 55-hp, 
four-cy!] Continental engine coupled to 
a Detroit Gear automatic transmis- 
sion. The interior has been designed 
for easy access to the load area. 
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Twin Coach Co. — 
John J. Lee has been 
elected executive vice- 
president 


Birdsboro Steel Foundry & Machine 
Co.—John E. McCauley was elected 
chairman of the board and chief ex- 
ecutive officer; G. Clymer Brooke, 
president; James M. Heppenstall, vice- 
president and treasurer; and Arlan L. 
Wentzel, 
manager. 


vice-president and works 


American Motors Corp.—Edward L. 
Cushman has been appointed director 


of industrial relations, 


Electric Auto-Lite Co.—James P. 
Falvey has been elected executive vice- 


president. 


Studebaker Corp.—-C. K. Whittaker 
has been appointed an executive vice- 
president, 


Plymouth Div., Chrysler Corp 
Kenneth M. Huddleson was appointed 
comptroller, 


Div., General Motors 
Elliott M. Estes has been ap 
pointed assistant chief engineer in 


Oldsmobile 
Corp. 


charge of body and chassis design and 
engineering standards. He is sue- 
ceeded as body engineer by Donald C. 
Perkins. John Beltz has been advanced 
tu experimental engineer. 


General Motors Corp.—William L. 
Mitchell has been made director of the 
styling section, succeeding Howard E. 
O'Leary, retired. 


Miller Fluid Power Co.—Richard M. 
Morgan has been placed in charge of 
production tooling, production engi- 
neering, and plant layout. 


Ryerson & Son, Ine. 
James M. Mead has been elected a 
vice-president and director, while Rus- 
sell L. Peters was elected to the board 
James A. Munro was made assistant 
manager of the Structural Fabricating 
Div. at the Chicago plant, and Robert 
H. Hering succeeds him as Work Or 
der Dept. manager at Detroit. 


Joseph T. 


Chrysler Corp.—George T. Higgins 


is now assistant secretary 


Mw) 


Dana Corp.—D. D. Robertson has been 
promoted to director of sales, while 
Charles C. Dybvig is now general sales 
manager of the organization 


Purolator Products, Inc.—Joseph G. 
Van Nest has been appointed vice- 
president in charge of purchasing, and 
Herbert W. Thogode has been made a 
director and secretary-treasurer. 


Jack & Charles W. 
Sanford was elected vice-president for 
manufacturing, and John E. Ault, Jr., 
has assumed the post of comptrolle: 


Heintz, Inc. 


R. K. LeBlond Machine Tool Co.- 


, 
\. 
R. J. Reif has been appointed advertis- 


ing manager. 


Industrial Brow n- 
hoist Corp. — Milton 
C. Sapinsley, founder 
and supervisory gen- 
eral manager of the 
Crescent Co., has 
been elected to the 
board of directors 


Transportation 
Corp.-Sam Laud was elected vice- 


General American 
chairman of the board; William J. 
Stebler, president; Herman Altschul, 
vice-president in charge of freight car 
sales; James S. Frey, a director and 
vice-president in charge of manufac 
turing; and Frank E. Selz, vice-presi 
dent in charge of the Plastics Div. 
Spencer D. 
sistant to the president. 


Moseley was named as 


Bullard Co.—-Maxwell R. Warden 


was elected a member of the board. 


United Aircraft Products, Inc.—-Ed- 
ward L. Ladd was named executive 
vice-president, and Joseph T. Morris 
was advanced to vice-president. 


Mack Trucks, Inc.—C. A. Johnson, 
Harold L. Fierman, and Stuart Hedden 
were elected directors. 


American Machine 
& Foundry Co.—Rod- 
ney C. Gott has been 
named executive vice- 
president. 


Borg-Warner Corp., Pesco Products 
Div.—Robert G. Allen has been ap- 
pointed president and general man 
ager. 

Vickers, Inc.—Ray C. Conner has 
been chosen to head the new automo- 
tive products sales group. 


Sealed Power Corp.—Gordon E. 
Reynolds was elected secretary-trea- 
surer and a member of the board; Rick 
E. Murbarger, vice-president in charge 
of sales; and Donald M. Hesling, vice 
president in charge of engineering and 
manufacturing. 


International Nickel Co. of Canada, 
Ltd.—Henry S. Wingate was elected 
president, and F. M. A. Noblet was 
chosen treasurer. 


Minneapolis - Honeywell Regulator 
Co., Micro Switch Div.—R. R. Jenner 
has been appointed director of air- 
borne products. 


Alan Wood Steel Co.—Harleston R. 
Wood has been elected vice-president 
in charge of planning and develop- 
ment. 


Westinghouse Electric Corp.—-Wal- 
ter J. Maytham, Dale McFeatters, and 
Otis O. Rae have been elected vice- 
presidents, while E. V. Huggins has 
been named secretary, succeeding C. 
W. Pomeroy, retired. 


Pennsylvania Salt Mfg. Co.—Eu- 
gene J, Harrington, Jr., has been made 
secretary, and Frederick J. Emmeneg- 
ge: is now controller. 


Carroll 
Cone has been made chief engineer of 
the Industrial Divs., and William H. 
Dailey has Seen chosen chief engineer 
of the Steel Mill Div. 


Surface Combustion Corp. 


Hydropress, Inc. 
been elected 


Hugo Lorant has 
senior vice-president, 
while Paul Mayer has become assis- 


tant vice-president. 


Bolta Products — William Murphy 
has been made assistant production 


manager. 
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Chrysler Corp. — 

* C. G. Eschenbach has 

become director of 

employment and em- 
_ ployee services. 


H. K. Porter Co., Inc.—W. Harvey 
Thompson has been named assistant 
to the executive vice-president. 


Allis-Chalmers Manufacturing Co., 
General Machinery Div.—R. C. Allen 
is now director of mechanical engi- 
neering, and L. J. Linde has become 
director of electrical engineering. 


Fairchild Engine & Airplane Corp., 
Engine Div.—Frank J. Hahn has been 
appointed assistant director of quality 
control. 


Borg-Warner Corp., Ingersoll Prod- 
ucts Div.—Fred Combert was made 
Norge Heat product manager. 


Bull Dog Electric Products—Henry 
C. Egerton was elected a director. 


Chrysler Corp., Automotive Body 
Div.—E. D. Davison has become fac- 
tory auditor. 


Ford Motor Co., Tractor & Imple- 
ment Div.—E. B. Holst has been 
chosen manager of the new Engineer- 
ing Administration Dept. 


Consolidated Engineering Corp.— 
Franklin H. Donnell has been appoint- 
ed vice-president in charge of finance. 


Rem-Cru Titanium, Inc. — Dwight 
W. Kaufmann is now eastern sales 
manager, while George T. Fraser is 
western sales manager. 


Feedall Machine & Engineering Co. 
John Pecek was made sales man- 
ager, 


Vanadium-Alloys Steel Co., Colonial 
Steel Div.—Lawrence E. Moore was 
elected secretary-treasurer. 


Rubarite, Inc.—Joseph Sterling has 
been made manager in charge of in- 
dustrial accounts. 


Pittsburgh Gear Co.—J. E. Mullen 


has been appointed general sales rep- 
resentative. 


Gould-National Batteries, Iac., Au- 
tostarting Div.—Ralph I. Bost has 
been made chief engineer. 


Bassick Co.—Joseph T. Foerth has 
been elected a vice-president. 


Lipe - Rollway Corp.—Edgar N. 
Mather has become machine tool sales 
engineer for the mid-west and east- 
central sales areas. 
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Detroit Aluminum & 
Brass Corp.—William 
E. O'Reilly has been 
made vice-president. 


Vickers, Inc.—Thomas B. Doe, Jr., 
has been chosen master mechanic. 


Chrysler Corp.—F. V. Olds has been 
appointed assistant comptroller. 


Minnesota Mining & Mfg. Co.—B. B. 
Countryman was elected vice-presi- 
dent of the Purchasing Div., and I. R. 
Hansen was selected as assistant trea- 
surer. 


Galion Allsteel Body Co.—R. H. 
Tomlinson is now Eastern Div. sales 
manager. 


U. S. Spring & Bumper Co.—C. E. 
Root has been named vice-president. 


Chrysler Corp.—A. Griswold Herre- 
shoff, executive engineer in charge of 
development design, has retired. 


Westinghouse Air Brake Co.— 
James A. Carlson has been appointed 
assistant vice-president for sales co- 
ordination. Joe H. Serkowich has 
been made director of advertising. 


Gardner Machine 
Co.—R. E. Price has 
been named general 
manager. 


LeTourneau - Westinghouse Co.— 
Lloyd A. Rager has been named ad- 
vertising manager. 


Norton Co.—Raymond M. Rebert 
has become chief chemist in charge of 
the chemical section of the Research 
and Development Dept. 


Copperweli Steel Co.—James M. 
Darbaker has become senior vice- 
president and a member of the board. 


International Harvester Co., Motor 
Truck Div.—V. I. Pearson has been 
named general supervisor, used truck 
merchandising. 


Babeock & Wilcox Co., Tubular 
Products Div.—Henry W. Doctor is 
now Cincinnati district sales manager. 


Pittsburgh Plate Glass Co., Pacific 
Coast Paint Div.—-Herschel E. Post 
has been appointed general manager. 


Detroit Geor Div., 
Borg-Warner Corp.— 
A. H. Schmal has been 
appointed chief en- 
gineer. 


Amplex Div., Chrysler Corp.—A. H. 
Merschel, assistant to the president, 
retired. 


Bonney Forge & Tool Works, Tool 
Div.—O. E. Williams has been named 
research and design engineer. 


Pennsylvania Salt Mfg. Co., Chemi- 
cal Specialties Div.—Alfred H. Pope 
has been named product supervisor for 
metal cleaners. 


Ford Div., Ford Motor Co.—Philip 
N. Buckminster was named manager 
of the Market Area Analysis Dept. 


Collins & Aikman Corp., Automotive 
Upholstery Div.—Robert Stroker has 
been named sales manager. 


White Motor Co.—John C. Lewis 
has been named contract maintenance 
supervisor. 


Ford Motor Co., Tractor & Imple- 
ment Div.—Vernon E. Nickel has been 
appointed manager of the Tractor 
Sales Dept., and Thomas C. Heydon 
has been made manager of the Sales 
Research Dept. 





Necrology 


Royce G. Martin, 69, president 
and chairman of the board of 
The Electric Auto-Lite Co., died 
May 1, at Lexington, Ky. 


Lorenzo L. Snow, 68, manager 
of the Airport Dept., Pratt & 
Whitney Aircraft Div., United 
Aircraft Corp., died May 7, at 
West Hartford, Conn. 


Jacob K. Lasser, 57, well- 
known tax expert and author, 
died May 11, at New York, N. Y. 


Alfred G. Gulliver, 73, retired 
general manager of all three 
Chevrolet plants in Buffalo, 
N. Y., died May 3, at Daytona 
Beach, Fla. 


T. Latimer Ford, manager of 
the Sales Planning and Control 
Section, Metal Products Div., 
Koppers Co., Inc., died April 28, 
at Baltimore, Md. 














Which Through-Hardening 
Grade of Alloy Tubing 
ls Best for You? 


-»eB&W Can Supply Them All 


Typical Microstructures (at 1000 X) 
For applications of mechanical tubing that require high and Hardnesses, 4140 Steel 
strength, oe and resistance to impact, the medium- ™ m!. 22 ~~ 
carbon, through-hardening steels are particularly suitable. i zx - it 
A correlation of the properties of each available grade with : 
your product a will help you determine the grade @ 
most suitable for your operation. Listed are the medium-car- 
bon alloy steels typical of those that can be heat-treated to 
meet a broad range of mechanical properties. These steels 
all contain alloying elements introduced to provide a desir- 
able combination of strength and ductility and to promote 
ease of heat treatment. In some grades the alloying elements 
also provide resistance to softening at higher tempering tem- 
peratures. 


Tubing of these grades may be hot forged without difficulty 
by conventional methods, and in the softened state is readily 
machinable—a good indication of the workability common 
to all the medium carbon through hardening. 


In the application of alloy tubing of these steels, it is often 
possible to use alternate grades without loss of desirable 
mechanical properties. You'll find Mr. Tubes—your link to 
B&W—always on call and invariably helpful in any discus- 
sion of your tubing requirements. You'll find B&W Bulletin 
TDC-141 helpful, too. Send for your copy today. 


TYPICAL 
THROUGH-HARDENING 
GRADES 


1340 2340 3140 

4042 4140 4340 

4640 5140 8640 
8740 9440 


THE BABCOCK & WILCOX COMPANY 


TUBULAR PRODUCTS DIVISION 
Beaver Falls, Pa —Seamless Tubing; Welded Stainless Steel Tubing 
Alliance, Ohio—Welded Carbon Steel Tubing 


TA-4027 (ASM) 
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The Sharper Your Pencil 
eocthe better! 


Cost-minded men know that what they pay for a gear is not the only consid- 
eration in how much it ultimately costs. Today’s initial price is one thing. 
Performance price, computed five years from now, is something else again. 


Frankly, “Double Diamond” Gears aren't built to save you a few pennies 
today. They’re engineered and manufactured to save you dollars in low 


installed cost, satisfactory performance and minimum service requirements 


over the years. Have you sharpened your pencil for 
that kind of economy? Then you will be especially 
interested in “Double Diamond” Gears. Why not write? 


FOR AUTOMOTIVE, FARM EQUIPMENT AND GENERAL INDUSTRIAL APPLICATIONS 
GEAR-MAKERS TO LEADING MANUFACTURERS 


Automotive (rear Works. inc. 


ESTABLISHED IN 1914 RICHMOND, INDIANA 





tHe New Britain Macnine Company 
NeW Britain-Gridley Machine Division, New Britain, Connecticut 


Machines for Making Progress 

Automatic Bar and Chucking Machines 

Precision Boring Machines 

Lucas Horizontal Boring, Drilling and Milling Machines 
New Britain +6f* Copying Lathes 


Al TOMOTIVE 


INDUSTRIES, 
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l, 
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| i Riley Twin Navion Conversion 
“Stee i 


Grumman Widgeon 


7 —— y——!e 
Le 
a ) Military AT-9 
U 4 


‘ 
Kaman Helicopter 
hae 
North American 1-288 
—— 


Piasecki H-21 Helicopter* 


ase 
we 
G SA-16* — os 

Edis try Piper Cub 


« 
< 
¢ 
Y 
wo 


Stinson Model A 
Piper Apache 


f 


Stearman Trainer ———— $ , 


Doman Helicopter 


250,000,000 


hours behind him! 


“He's” a new Lycoming air-cooled engine. He’s backed 
by Lycoming’s experience in creating and producing 
50,000 aircraft power plants . 
life expectancy of at least 5,000 hours. 


. . each with a flight-proved 


You learn a lot about flying in 25 years .. . and 50,000 engines! 

Our first Lycoming aircraft engines gained us invaluable experience flying 

for one of America’s first scheduled air lines. Their successors have flown 
military missions in aireraft from liaison planes, to trainers, to helicopters. 
As “civilians.” they now fly small single-engine utility planes, and leading 
twin-engine “flying offices” for businessmen. 
Do you need this kind of dependable air-cooled power or any of the 
diversified services listed above our signature? Lycoming’s wealth of creative 
engineering ability ... its 2'o million square feet of floor space and 
6,000-plus machine tools stand ready to serve you. Whatever your problem 
. « « look to Lycoming! 


FOR RESEARCH + FOR PRECIGION PRODUCTION 


-«"Lycoming 


DIVISION OF 


*Wright-Cycione engine, built by Lycoming under license from Curtiss-Wright Corporation, Wright Aeronautical Division, 
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Aircraft Engines 
Industrial and Tank Engines 
Engine Overhaul 


Generating Units 


Turbine Engineering and Research 
Engineering Design and Deve lopment 
Hardened and Ground Precision Paris 
Gears and Machine Parts 


Complete Assemblies 
Heat-Treating and Plating 
Steel Fabrication 
Castings 


Boilers al 


STRATFORI ONN 











CUTTING. New S.E.C.O. keeps parts and tools cooler. Tools last longer, 
require fewer grindings; production is increased; finishes are uniformly good. 


Now Better Than Ever! 


Sunoco Emulsifying Cutting Oil 


New refining facilities improve industry’s most widely used 
cutting oil and permit it to give these added benefits 


@ HIGHER MACHINING EFFICIENCY better finishes, longer tool life, increased 


production in cutting operations 


@ INCREASED DETERGENCY—particularly important in grinding operations— 
provides better surface finishes, prevents loading and glazing of the 
wheel, prolongs wheel life 


@ GETTER MIXING QUALITIES—in hot, cold or hard water 


@ A PURER, CLEANER CUTTING OIL— whiter, more stable emulsions; cleaner parts 
and machines; better operator acceptance 


@ EASIER HANDLING—pumps from storage tanks more readily, flows from 
drums faster 


@ GREATER VERSATILITY—can be used for rolling, washing and rustproofing as 
well as cutting and grinding 











~ 


MIXES BETTER IN HOT WATER. New 
S.E.C.O. mixes and remains stable 
even at 180 F. This permits its use 
in washing and rustproofing. 


by Hf ] 


GRINDING. New S.E.C.O. improves 
surface finishes because its increased 
detergency prevents loading and 
glazing of grinding wheels, pro- 
longs wheel life. 


MIXES EASILY IN COLD WATER. New 
S.E.C.O. forms stable emulsions in 
the coldest water . . . even ice water 
does not affect it. 


RUSTPROOFING. New S.E.C.O. is a 
better hot rustproofing medium. 
It forms stable emulsions, coats 
metal parts uniformly, protects 
them against rusting. 


ah 
HARD WATER 
500 ppm 
al 


MIXES READILY IN HARD WATER. 
New S.E.C.O. eliminates the need 
for special hard-water grades of 
emulsifying cutting oil. 


WASHING. Because of its increased 
detergency and its ability to mix 
and remain stable in hot water, 
New S.E.C.O. is better for remov- 
ing grease and dirt from metals. 


TEST THIS NEW S.E.C.O. IN YOUR OWN PLANT. For more information, call 
your nearest Sun office or write SUN OIL COMPANY, Phila. 3, Pa., Dept. AA-6, 


INDUSTRIAL PRODUCTS DEPARTMENT 
SUN OIL COMPANY 


UNOC 


PHILADELPHIA 3, PA. © SUN OIL COMPANY LTD., TORONTO & MONTREAL 
Made by the producers of famous Blue Sunoco Gasoline and Dynalube Motor Oils 





Full Automation 
for Piston Pins 


Batteries of Automatic 

Equipment Also Used to 

Machine Manifolds at 
Ford Engine Plant 


By Joseph Geschelin 


UTOMATION in its most advanced 
A form has been applied to the com- 
pact production lines for small 
parts such as piston pins in the Dear- 
born Engine Plant of Ford Motor Com- 
pany. This article, the third of a series 
on the new overhead valve engine equip- 
ment at this plant, deals with a sampling 
of operations and includes some comment 
on the machining of Ford V-8 intake and 
exhaust manifolds which are finished at 
a high rate in Cross Transfer-matics. 
Piston pins are produced by one of the 
most distinctive techniques to be found 
in the industry. By harnessing automa- 
tion with some noteworthy Baker special 
machines and other equipment Ford has 
developed an economic method of pro 
ducing pins directly from bar stock. 
Special Ford Type N steel is received 
in bars, loaded into special Baker ma- 
chines designed to cut off to length, drill 
from both ends, ream the inner bore from 
both ends, microfinish the inside diam- 
eter, chamfer the outer edges. This is 
done in a single, continuous cycle. All of 
the tooling on the battery of six Bakers 
is carbide-tipped, including reamers 
As the pins emerge from the Bakers, 
they are transported by a flight conveyor 
into an overhead hopper where the work 
is vibrated to shake out chips. Automa 
tion is arranged to deliver the pins from 
the hopper to a row of No. 5 Cincinnati 


Wi 


Inspection of piston pins is done in this air-conditioned room using 
Merz electronic machines which automatically check six characteristics 
and sort the acceptable pins into three sizes. Perfect pins come out 
the chutes in foreground. Rejects go into boxes at left of machine. 


centerless grinders for roughing. Then follows washing, hand 
loading into trays for a timed cycle in Holcroft carburizing fur- 
naces. After carburizing the pins are quenched, drawn, washed, 
and again elevated into hoppers for further distribution. 

Each of these hoppers is arranged to feed two lines of Cincin- 
nati centerless grinders for the finishing operations. Each row 
of grinders consists of five No. 2 Cincinnati centerless grinders, 
the last machine being a Cincinnati centerless lapper. Surface 
finish is rated as being of utmost importance and is held to six- 
microinch (rms). Surface finish is maintained so well in control 
that only hourly sampling checks are made with a Profilometer. 

From the final grinding operation the pins are transported to 
an enclosed, temperature controlled booth for final inspection and 
sorting. This is done automatically in two Merz electronic ma- 
chines, automatically checking for six different characteristics, 
and sorting accepted parts into three standard sizes. The Merz 
machine checks for size, length, chamfer, hardness, roundness, 
and taper; and rejects pins that fail to meet the specification in 
any respect. 

Intake manifold machining has been organized in two stages 
milling in one machine, then completing all detail machining 
operations in an automatic cycle in a large Cross Transfer-matic 
machine. It may be noted that the intake manifold for the OHV 
Ford V-8 engine is a large and rather complicated gray iron cast- 
ing with over-and-under intake passages. 

First operation is in a three-station Newton rotary type index 
milling machine, with loading and unloading at station one. The 
second station does the milling of the heater hose connection and 
carburetor pads with the vertical head; milling of the mounting 
flange on one side with a horizontal head. Station 3 mills the 
mounting flange on the opposite side with a horizontal head. 

At this point the work is transferred to a 14-station Cross 
transfer machine which completes all of the remaining opera- 
tions, consisting of the following: mill, drill, countersink, and tap 


Avromorive Inpustries. June 1, 1954 





Piston pins are ma- 
chined from bar 
stock in special Bak- 
er machines. These 
machines cut the 
pins to length, drill 
and ream a_ hole 
lengthwise through 
the pin, and microfin- 
ish that bore, then 
chamfer the outer 
edges in a continuous 
cycle. 


in water outlet; drill, counter- 
sink, and tap holes in carburetor 
pad and vacuum hole; mill and 
drill lugs; drill all holes in 
mounting flanges. The machine 
is provided with a platen type 
conveyor carrying individual fix- 
tures which travel about a closed 
circuit, returning to the loading 
station. Each of the vertical fix- 
tures on the conveyor holds two 
manifolds at a time. 

The machine has 88 spindles 
in action plus two milling heads. 
As illustrated, it has heads in 
various positions, some vertical, 
most of them horizontal and 
aligned on both sides of the con- 
veyor. The two machines in- 
stalled for this operation are 
served by the well-known Cross 
Tool-O-Matic boards. 

Following machining the in- 
take manifolds are subjected to 
a special cycle of air testing in which each of three 
different chambers is checked individually. For this 
purpose they employ a five station transfer machine, 
having two stations for loading and unloading, three 
for the actual test operation. It tests progressively- 
the heating chamber, and two banks of intake cham- 
bers. For this purpose each chamber, in turn, is filled 
with air, sealed, and immersed in the water tank for 
evidence of leaks. 

Exhaust manifolds, on the other hand, are finished 
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Two intake manifolds are machined simultaneously in this 14-station Cross transfer 
machine. An integral conveyor carries the parts through the machine's 88 drilling, 
tapping and countersinking operations and through two milling cufters. 


completely in one cycle in a Cross 10-station Transfer- 
matic, mounting a pair of manifolds on each fixture 
Station 2 mills the mounting flange faces, using a two- 
spindle milling head; Station 3 drills 14 holes; Station 
4 handles milling—finish-mills the cross-over pipe joint 
face on both parts with a two spindlehead on the right 
hand side, finish-mills the muffler pipe face on one 
part; Station 5 counterbores two holes at the right 
hand head, mills a slot in both parts with a two-spindle 
milling head; Station 6 drills four holes on the right 


49 





hand side, counterbores two holes 
on the left side; Station 7 cham- 
fers four holes on the right side, 
drills two holes on the left; Sta- 
tion 8 taps four holes on the 
right side, chamfers two holes 
on the left; Station 9 taps two 
holes on the left side. 

This machine has 36 spindles 
for drilling, reaming, and cham- 
fering operations; seven spindles 
for milling. It too is served by 
a Cross Tool-O-Matic board 


More of the ad- 
vanced automation 
techniques at Ford's 
Dearborn Engine 
Plant will be de- 
scribed and illustrated 
in an article to be 
published in a forth- 
coming issue of 
AUTOMOTIVE INDUS- 
TRIES. 


Tor— 


Two horizontal and one vertical mill- 
Ing cutter are employed by this 
Newton machine to face the sur- 
faces of the Ford V-8 Intake mani- 
fold. The three-station machine is 
loaded and unloaded at this station. 


MIDOLE— 


All machining operations on the ex- 
haust manifolds are performed in 
Cross 10-station transfer machines. 
M i 


has platen-type 

conveyor fixtures, each carrying two 

manifolds simultaneously through 
each station. 


sOoTTOM— 


Overall view of the Cross Transfer- 
matic which machines intake mani- 
folds shows the arrangement of 
heads which work on eral sur- 
faces of the work-plece while its 
position remains fixed. 


veerrrr* 
weeerrr 
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Over-all view of world's largest extrusion press. This 14,000 ton unit has just hegun full production at the Lafayette (ind.) 
Works of Aluminum Co. of America. It is the first of the giant presses ordered under the U. S$. Air Force heavy press program 
to begin production. It can produce extrusions weighing as much as 2500 Ib and measuring as long as 110 ft per piece. 


ac =" . 


Extrusion cylinders (right) are the metal container assemblies for the 

press. The big assemblies, which weigh as much as 57 tons each, are used 

te hold the oxtrusion ingot. The press ram then pushes through the 

assembly and extrudes the metal through the die at the other end. A 

different assembly is required for each different diameter of extrusion 
ingot. 


Auxiliary equipment for 
the 14,000 ton press is 
es impressive as the 
press itself. This 180-ft 
long stretcher will 
straighten extrusions up 
to 110 ff In length. As 
the world's largest ma- 
chine for stretching ¢x- 
trusions, the unit has 
four fimes the force of 
any of its predecessors 
i# can straighten 75S 
aluminum alloy shapes 
ep to 60 sq in. in cross 
sectional area. 





This special Cincinnati broach finish 
machines the pan rail and bearing 
locks of the block, and semi-finishes 
the banks and half rounds. The 
broach is of the horizontal two-way 
type with a ram speed of 200 fpm. 


N an article devoted to the 
| production of the new 161 

hp OHV V-8 Mercury pas- 
senger car engine at the Ford 
Cleveland Engine Plant, AUuTo- 
MOTIVE INDUSTRIES, April 1, op- 
erations on the cylinder head 
were discussed. Machining oper- 
ations and the types of tooling 
utilized were described as well 
as the automation, cleaning, and 
inspection devices which make 
up the well-planned Mercury 
head line. This article deals 
with the manufacture of the cy] 
inder block. 

Starting off the block line, a 
Cincinnati one-way horizontal 
broach machines the top and 
side locating spots of the block 
for supplementary machining 
operations. 

For the first major material re- 
moval operation, a very interest- 
ing Cincinnati Milling Machine 
Co. broach, of the horizontal two- 


Automatic 


Inspection 


By 
Thomas 
Mac New 


This special 17-station Foot- 

burt drills, reams, counter- 

sinks, and counterbores vari- 

ous holes in both cylinder 
banks. 





way type, is employed. It has an electro-mechanical drive of 300 hp, and 
power is taken through a worm and worm wheel to a rack and pinion to 
develop a ram speed of 200 fpm. The two-way broach finish machines the 
pan rail and bearing locks of the blocks, and semi-finishes the banks and 
half rounds. From 0.015 to 0.020 in. is left on the banks for finish 
broaching. After machining in the first station, an automatic transfer 
mechanism moves the block to a roll-over fixture which turns it from 
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Ex-Cell-O machine which bores the 
cylinders. 


Incorporated 
in 
CYLINDER 
BLOCK 
AUTOMATION 





Sheffield air gaging equipment is 
used to check all cylinder bores. Fin- 
Ish bores are graded in eight sizes 
and stamped accordingly. The hon- 
ing machine that performs the last 
machining operation on the block is 
shown in the background. 


end to end 180 deg. The work- 

piece is then automatically 

located and clamped for the 

broaching operations at the sec- 

ond station of the machine. 
In the accompanying illustra- 

tion of the broach, blocks can be 

seen coming up the conveyor line 

for automatic loading into the 

first station of the broach, while 

the turnover fixture is about to 

deposit a block at the second 

broaching station. Inserted car- 

bide tooling is used for both the 

roughing and finishing stages. 

Tooling bits can be removed and 

replaced without manual height 

adjustment. Devices such as 

clamping, transfer, and roll-over 

mechanisms are hydraulically handling devices. On a special 19-station Cross Transfer-matic, there are 

powered and electrically con- numerous metal removal operations on the block such as drilling, ream- 

trolled. ing, and counterboring. The block is located by the oi] pan face, main 
After broaching, the machine bearing side locks, and two cylinder bores. After two locating holes are 

operations are performed on two reamed at the machine’s fourth station, they are utilized instead of the 

lines of transfer machines in- cylinder bores for the remaining machine operations. 

tegrated by various materials This Cross machine is used to drill, spotface, and counterbore the dis- 
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tributor shaft hole and locking bolt hole. Oil pan and 
main bearing holes are drilled and countersunk as well 
as a hole for a throttle mounting bracket. Oil pump 
pad holes are drilled, countersunk, and reamed, and an 
angular oil hole is drilled into the block. Four main 
bearing oil holes are drilled and the dip stick hole is 
reamed. One of the features of this Cross machine is 
the automatic checking, at station 5, of the locating 
holes. If the holes are not to prescribed tolerances, the 
block is automatically ejected. Holes must be not less 
than 0.7495 nor more than 0.7505. 

For boring and chamfering the cylinders, an 11- 
station Ingersoll is used. Twelve-bladed boring bars 
are utilized to rough bore the cylinders to 3.561 to 
3.567. When the eight cylinders are machined, the top 
and bottom of each is then chamfered. At the tenth 
station of the machine an air gage checks the relation 
of the cylinder bores to the locating holes in the block. 

With the block transferring broadside, it undergoes 
milling operations in a traveling head, four-station 
Sundstrand mill. The front end of the workpiece is 
rough and finished milled and the rear portion of the 
work is rough and semi-finished milled. Cutters 14 in. 
in diameter and holding 62 carbide tipped tools are 
used for front and rear roughing operations. A 38 
tooth cutter, carbide equipped, of the same diameter is 
used for the finish milling operation while a 50 tooth 
carbide tooled cutter is used for semi-finishing. 

Again moving the block broadside by power con- 
veyances, it is inserted in a 20-station Natco Holeway 
transfer type drilling machine. During the several 
operations on this machine, a multitude of holes are 
drilled and countersunk in the front and rear of the 
workpiece. Throughout the machining process, the 
work is continually checked; and just before a final 
machine inspection for depth of holes and their loca- 
tion in respect to the manufacturing holes, all chips 
are removed by air pressure. 

Automation equipment then moves the block to a 
four-station air test machine which checks the oil gal- 
lery and oil supply hole for leaks. As each block is 
inspected for leaks, it is automatically stamped before 
proceeding to the next operation. 

A high-production Sundstrand rise-and-fall milling 
machine, special five station type, works on the main 
bearing surfaces. Using a 2.750 in. diam., 0.163 to 
0.164 in. wide, high-speed-steel milling cutter having 
26 teeth, the five main bearings are notched to a depth 
of 0.160 to 0.165. In two successive operations, the 
machine straddle mills the sides of the main bearings. 

Moving to another Natco Holeway machine, equipped 
with 19 stations, the block undergoes several machin- 
ing operations such as drilling, chamfering, reaming, 
countersinking, and spotfacing. Work done on the 
block in this machine consists of drilling oil holes for 
the main bearings; drilling an oil filter supply hole; 
drilling and reaming Welch plug holes; drilling, coun- 
tersinking, and spotfacing various mounting holes; 
drilling water drain holes; drilling and reaming a 
locating hole for the oil filter; and milling a pad for 
the oil breather tube. Before leaving the machine, the 
block is automatically turned over to dump chips. 


Next, a special Foote-Burt 18-station transfer type 
machine tool performs further operations on the work- 
piece. At this point, several holes are drilled, reamed, 
countersunk, and counterbored in the top of the two 
banks of cylinders. Specifically, one oil supply hole is 
drilled in each bank; the oil dip stick hole is drilled 
and reamed; the oil breather tube hole is drilled; and 
mounting bracket holes, horizontal water drain hole, 
breather mounting pad holes, and the engine oil pres- 
sure unit hole are drilled and countersunk. Throughout 
the machining procedures, the block is continually 
gaged for accuracy in manufacture. 

Another Foote-Burt is employed for the succeeding 
phase of production where the tappet holes are drilled, 
chamfered, and reamed to size. Two stations of the 
machine have been designed to remove chips from the 
workpiece by utilizing a turnover fixture. When the 
material removal operations are completed, air gages 
are used to check the location of tappet holes in respect 
to the manufacturing holes and to check the finish 
reamed diameter of the tappet holes which should be 
0.500 to 0.501 in. 

Automation then carries the block to a three station 
Ex-Cell-O where the eight cylinders are semi-finish 
bored to a diameter of 3.605 to 3.607 in. An air gage 
included in the machine tool is used to check the ma- 
chining operation. Two blocks are loaded into the 
machine simultaneously. 

An 11-station Greenlee transfer type tapping ma- 
chine is next brought into use for the tapping of all 
holes in the block. Operations include tapping all head 
bolt holes, oil pan holes, dust pan cover holes, oil seal 
retainer holes, valve chamber cover holes, throttle 
mounting bracket holes, automatic transmission link- 
age hole, main bearing bolt holes, oil pump pad bolt 
holes, distributor locking bolt hole, engine mounting 
holes, water drain hole, oil filter bolt hole, oil lead holes, 
distributor wire bracket hole, engine assembly bracket 
holes, and oil gallery breather hole. Upon leaving the 
machine, the block undergoes a partial inspection. 
Any broken taps are removed with an Elox tap dis- 
integrator. 

After being washed in a Solventol washer, the blocks 
go to the first manual operation—assembling the five 
main bearing caps to the cylinder block. Air operated 
torque wrenches on overhead rails are used to position 
the 10 bolts in place. An Expert three-station, transfer 
type, stud driving machine is used to automatically 
run the bolts down to the desired torque. 

Camshaft holes are finished in an Ingersoll 19-sta- 
tion, cam and crank hole transfer machine. This ma- 
chine also roughs and semi-finishes the crankshaft 
bores, turns oil slinger grooves, and faces and cham- 
fers the thrust bearing. Before the actual machining 
of the work, the machine inspects the block for proper 
cutter clearance. Cam bores are finished to 2.0585- 
2.0575 in. while the crankshaft bore is semi-finished to 
2.673-2.677 in. Sheffield air gages are used to check 
the cam and crank bore alignment. 

Five camshaft bearings are pressed into place by a 
special three-station Oilgear transfer machine which is 

(Turn to page 128, please) 
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nine : ; His drawing shows the lay- 

amta ais iy To of the new jet engine 
test cells at Ford’s Aircraft En- 
gine Division in Chicago, where 
the J-57 jet engine of 10,000 lb 
thrust is in production. Each 
test cell is designed to handle 
jet engines more than twice that 
power and the cells are said to 
be the quietest and most efficient 
in the world. A jet engine on the 
test stand draws 350,000 cpm of 
air through the intake, some 
passing through the engine and 
some by-passing it to flow direct- 
ly into the eductor tube to cool 
the exhaust gases. 











Rear view of a J-57 on the test stand 


A J-57 on the test stand about 
ready for testing. The eductor 
tube can be seen at the rear. It 
is made of half-inch boiler plate 
steel and is 67 ft long, six ft in 
diameter at the center and in- 
creasing to 12 ft at each end. 
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Suppliers Are Important By 


To Truck-Trailer Industry — 


SUPPLIERS SERVING THE 
TRUCK-TRAILER INDUSTRY 


(Associate Members of the Truck-Trailer 
Manufacturers Association) 


Company Major Products 


Aluminum Co. of America 
Aluminum fict sheet, extruded 
shapes, rolled structural shapes, and 
wheel forgings 


American Brake Shoe Co. 
Friction materials 


Austia Trailer Equipment Co. 
Landing gears, fifth wheels, and 
pintie hooks 


Bendix-Westinghouse Automotive Air 


Brake Co. 
Air brakes 


Berg Mfg. & Sales Co. 
Connectors and electric brakes 


Binkley Mfg. Co. 
Cross sills, rub rails, body, door, and 
corner posts, lintels, headers, roofs 
and roof parts, slats, floor and skid 
strips, bumpers, fenders, landing 
gears, ventilators, doors and frames, 
fasteners, rolled shapes, and tire 
carriers 


Bower Roller Bearing Co. 
Roller bearings 


Budd Co. 
Trailer bodies, wheels, hubs, drums 
and small parts 


Burton Auto Spring Corp. 
Springs 


Cargo Guard Co. 
Heaters 


Cooper Tire & Rubber Co. 
Tires, tubes, and rubber parts 


Dayton Rubber Co. 
Tires, tubes, power transmission V- 
belts, radiator hose, and heater hose 


Dayton Steel Foundry Co. 
Wheels, brake drums, fifth wheels, 
and castings 


Erie Malleable fron Co., Automotive Wheel 
Div. 
Wheels, brake drums, and compon- 
ent parts 





In Part | of this Two-Part Article which A 

peared in the May 15 issue of AUTOMOTIVE 
INDUSTRIES, the Author Discussed the 
Growth and Potential of the Truck-Trailer In- 
dustry. Part Il Is Devoted to Industry Sup- 
pliers, Present Problems, and Future Outlook. 


OME appreciation of the importance of the truck- 
S trailer market to its principal suppliers on an 

aggregate basis can be gained by considering its 
overall requirements for just a few typical parts dur- 
ing 1953. According to final figures from the Bureau 
of the Census, total truck-trailer production was close 
to 100,000 units last year. 

On the assumption that each trailer was equipped 
with an average of 3.4 springs, 1.7 axles, seven tires, 
seven wheels, seven rims, one support, one fifth wheel, 
one brake system, and one wiring harness, simple 
multiplication will show the large demand for these 
components alone. When these figures are added to 
those for numerous other types of parts which con- 
stitute a modern truck-trailer, they add up to a huge 
total of units worth millions of dollars. 

The needs of the vast truck-trailer industry for 
materials, components, and parts are fulfilled by such 
a multitude of suppliers that only those who are asso- 
ciate members of TTMA can be readily identified 
(see accompanying table). Broadly speaking, any loca! 
paint, lumber, hardware dealer, or large machine shop 
could be called a supplier to the industry, but these 
enterprises do such a widely diversified business that 
the truck-trailer industry could hardly be considered 
a major customer. 

It appeared to the author that the composite picture 
of truck-trailer industry requirements from suppliers 
could be made even more meaningful by seeing just 
what volume of business the fulfllment of these de- 
mands meant to individual TTMA supplier members. 
Each of the 67 companies involved was canvassed on 
three points: (1) What products they supply to the 
truck-trailer industry; (2) the quantities of these 
products both in numbers and gross weights (if pos- 
sible) supplied to the industry in 1952, the latest year 
for which such figures are available; and (3) the 





approximate dollar value represented by these sales. 

The results of the survey were most interesting 
from a marketing viewpoint and serve to emphasize 
the immense appetite of the industry for all types of 
materials, components, and parts. Unfortunately, the 
figures reported by those suppliers able to do so cannot 
be presented in detail or linked directly with their in- 
dividual sources in any way for obvious competitive 
reasons. However, it is possible to compile and present 
data received from two or more firms supplying simi- 
lar items without violating any confidences. The few 
illustrations which follow should suffice to spotlight 
the sizable volume of business done by truck-trailer 
suppliers. 

For example, one group of companies sold to the 
industry 12,514,000 lb of springs worth $16,907,000 in 
1952, while another group supplied about 23,519,000 
lb of axles worth approximately $7.5 million. All told, 
nearly 400,000 tires worth close to $32 million with 
a gross weight of 61 million lb were furnished by 
several companies in this field, while just three sup- 
pliers of brakes sold approximately 5.7 million lb of 
them worth in the neighborhood of $10 million to the 
industry. Similarly impressive figures could be com- 
piled to show that truck-trailers represent “big busi- 
ness” to suppliers of other products as well. 

Substantiation may be given to the above figures by 
looking at a partial 1952 material consumption state- 
ment received from a large trailer manufacturer. He 
purchased from suppliers for his 1952 commercial 
trailer production the following: 8155 axles; 15,074 
wheels; 4530 supports; 30,720 rims; 4778 brakes; 
30,720 tires; 12,750 tons of steel; 1870 tons of alu- 
minum; and a total of 97,000 standard and special 
option lights. These quantities pertain to just one 
manufacturer, so those for the entire industry run 
into huge figures. 

It must be remembered also that Government re- 
strictions on materials were in effect in 1952. The 


The Evans logging trailer has a height of 54 in. and an overall length of 28 ft, six in. All-welded steel frame is 42 in. wide, 
and bolsters are 96 in. long of six in. by six in. steel plate ‘2 in. thick. Trip standards are made of heavy-duty, 4'/2-in. diam 
pipe, 48-in. long, with safety release slide lock, Ys in. adjustable chain. Weight of the entire unit is 11,500 Ib. 








TRUCK-TRAILER SUPPLIERS 
(Continued) 


Firestone Steel Products Co. 
Wheel rims, spacer bands, wheel at- 
taching parts, and miscellaneous ac- 
cessories 
Fiexi-Fend Corporation 
Mud guards 
General Tire & Rubber Co. 
Casings, tubes, air springs, and 
mechanical rubber goods 
Goodrich, B. F., Co. 
Tires and various rubber products 
Goodyear Tire & Rubber Co., Inc. 
Tires, tubes, flaps, rims, and various 
rubber parts 


Great Lakes Steel Corp., Stran-Steei Div. 
Flooring 
Grote Mfg. Co., Inc. 
Lamps, flares, and reflectors 
Gunite Foundries Corp. 
Wheels and brake drums 
Gustin-Bacon Mfg. Co. 
Insulations 
Hart Metal Products Corp. 
Structural parts and panels 
Harvey Machine Co., Inc. 
Aluminum extrusion components 
Hendrickson Motor Truck Co. 
Tandem suspensions 
Holland Hitch Co. 
Fifth wheels, landing gears, king 
pins, pintie hooks, couplets, lunettes, 
tow eyes, and draw bars 
Homan & Co., Inc. 
Landing gears, wheels, and brake 
drums 
Hunter Mfg. Co. 
Heaters and coolers 


Hutchens & Son Metal Products, Inc. 
Axle suspensions and component 
parts 


Kelsey-Hayes Wheel Co. 
Power brake equipment 


Kochton Plywood & Veneer Co., Inc. 
Plywood panels and insulations 



















TRUCK-TRAILER SUPPLIERS 
(Continued) 


number of trailers produced was of necessity curtailed, 

Laher Spring & Tire Corp. thereby reducing the industry’s demand for materials, 

+ a brake blocks, end breke components, and parts far below that for last year, 

. this year, and the years to come with restrictions now 

off. For example, one aluminum industry spokesman 

has predicted that in the foreseeable future the truck- 

Mechanex Corp. trailer industry will be consuming between a total of 
Wheel oilseals 50 and 60 million lb of aluminum annually. 


industry Problems and Outlook 


The truck-trailer industry, although it has con- 


Mansfield Tire & Rubber Co. 
Tires and tubes 









Midiand Steel Products Co. 


Air and vacuum power brake equip- 
ment 













si i y a vibr ‘ gressive spirit 
Moog Industries, inc. ‘ istently displayed 1 vibrant é and progressive spir 
Leaf springs and component parts during its rapid rise to an important place on the 
Nash 8 c automotive scene, has not escaped growing pains in 
ash Bros. Co. , = a i adie e 
Tire carriers, bumper guards, and the process. Nor, as it enters the threshold of ma 
body parts turity, has it been able to overlook pressing problems 
— that seem destined to remain with it for some time. 
"Rims, springs, wheels, drums, landing Frequently and unjustly criticized as a troublesome 
gears, and tandem assemblies “behemoth of the highway,” the truck-trailer has 
Neway Equipment Co. often been made a whipping boy by both Federal 
Axle suspensions and state legislative bodies. For example, although 
only 17 per cent of all motor vehicles using the nation’s 
Ohio Moulding Co. nd a trad an meas ceaanoae pepe sa idaie 
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Orschein Brake Lever Co. 
Brake levers 


Palmer Equipment Co. 
Axles 






Parish Pressed Steel Co. 
Rails, sills, outriggers, understruc- 
tures, body stampings, and compon- 

ent parts 


Pennsylvania Rubber Co. 
Tires and tubes 






Preco, Inc. 
Cargo heaters 






Reynolds Mfg. Co. 
Brake drums, spring suspensions, , 
and brakes 
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This unique low-bed aircraft carrier, built by Utility Trailer Manufacturing Co., was required to be entirely legal when empty; 
that Is, within the 35-ff overall length and eight-ff overall width restrictions. When the airplane was loaded, however, sta- 
bility was of prime importance. The plane wheels were supported on hinged outriggers at approximately 22-ft overall width, 
and the axle was lengthened to give the needed balance. 
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of all special highway-use taxes, such as gasoline and 
license fees. Nonetheless, the industry is constantly 
being accused of not paying its fair share of highway 
taxes. 

The truck-trailer industry is as anxious as any 
group to see much needed improvements in our sadly 
neglected highway system, and it is willing to pay its 
fair share of the costs for them. It stands solidly 
behind such projects as PAR, and although it is gen- 
erally in favor of free roads, is a willing backer of 
turnpikes where they appear to be the only immediate 
solutions to traffic problems. 

Even though at times the industry's public relations 
have not appeared to be all that they could or should 
be, it is making a commendable effort to present its 
side of the story on matters which vitally affect it. By 
way of further reply to the critics who accuse it of not 
paying its fair share of taxes, the industry points out 
that no form of commercial transportation equipment 
competing with truck-trailers for a share of the com- 
modity movement business is subject to the eight per 
cent Federal manufacturers excise tax. 

Second, in answer to the cry in some quarters for 
more and more regulation of truck-trailers, the indus- 
try cites the utterly confused hodgepodge of state 
legislation on vehicle size and weight limitations which 
make inter-state operations complex beyond descrip- 
tion as it is. For example, in Michigan the total gross 
load may exceed 100,000 Ib, while in Kentucky it can- 
not weigh more than 42,000 lb. Similar contradictions 
exist in the 48 states in such matters as highway-use 
taxes, and registration and special carrier fees. 

The industry admits that some degree of regulation 
is probably necessary and desirable, but advocates 
with reason that it should be applied on an equitable 
and consistent basis. Furthermore, the industry con- 
tends that such regulation should consist only of rules 
applicable to safe operation of vehicles on the highway 
and size-and-weight restrictions designed to protect 





TRUCK-TRAILER SUPPLIERS 
(Concluded) 
Reynolds Metals Co. 
Sheets, plate, extruded shapes, pan- 
els, side sections, sills, corner posts, 
rails, and components for under- 
frame, nose, roof, and rear sections 
Rockwell Spring & Axle Co., Timken-Detroit 
Axle Div. 
Axles 
Sears, Roebuck & Co. 
Tires 
Seiberling Rubber Co. 
Tires and tubes 
Shuler Axle Co. 
Axle and component parts 
Signal-Stat Corp. 
Directional signals 
Six Robbliees’, Inc 
Wheels, axles, rims, brake drums, 
linings and controls, hitches, fifth 
wheels, tandem suspensions, con- 
nectors, tools, jacks, holsts, and 
cranes 
Standard Forge & Axle Co. 
Axles, spring suspensions, and 
forgings 
Sterling Bolt Co. 
Bolts, nuts, screws, rivets, and 
washers 
Union Asbestos & Rubber Co., Coldmobile Div. 
efrigeration units 
Union Metal Mfg. Co. 
Undercarriages 
United States Rubber Co. 
Tires and tubes 
U. S. Thermo Control Co. 
Refrigeration units and repair parts 
Warner Electric Brake & Clutch Co. 
Electric brakes and accessories 
Webb Corp. 
Wheel assemblies 
Windmiller, Harry J., & Co. 
Body parts, universal joints, brake 
equipment, power take-offs, coup- 
lers, axles, electrical equipment, sus- 
pension systems, and component 
parts 
Youngstown Steel Car Corp. 
Frame rails, outriggers, bolsters, and 
component parts 





The “piggy-back” method of trailer transportation by rail is shown in operation here as a “Trailoader” modified hydraulic 

lift truck, made by Ross Carrier Corp., sets kingpin of trailer in stanchion of well-type trailer car. Especially designed for 

the purpose by Electro-Motive Div. of General Motors Corp., the car is 75 ft in length and Is equipped with roller-bearing, 
high-speed freight trucks. 
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pavements and bridges from premature failure. 

Third, the industry has often been castigated as a 
destroyer of present-day roads and painted as a poten- 
tial threat to the longevity of any new roads that may 
be built. In addition to the series of road tests con- 
ducted to show that even extremely heavily loaded 
trucks do not damage a properly constructed pavement, 
sound refutation for the foregoing argument can again 
be found in the fact that trucks represent such a rela- 
tively small percentage of the total traffic volume 
using the nation’s highways; therefore, they could 
hardly be held responsible for the major wear and 
tear on them. Many students of the highway problem 
have identified weather as a primary culprit. 

From a competitive point of view, the truck-trailer 
industry has little cause for worry, since trucks today 
carry two-thirds of all the tonnage moved in the 
nation’s commerce, The industry’s arch rival always 
has been the railroads. Although there has under- 
standably been and probably will continue to be some 
“bad blood’”’ between the two, it is interesting to note 
a greater realization of the bonds of inter-dependence 
between the two growing. 

In this connection, the recently introduced plan for 
the hauling of truck-trailers on railroad flat cars has 
gained a surprising number of adherents on both 
sides. This “piggy-back” scheme has given rise to talk 
of a real “marriage” between the two opposing fac- 


Shown here in loading posi- 
tion is the Hobbs self-load- 
ing float flat-bed trailer. 
Designed particularly for 
oll field operations, it 
comes in standard lengths 
of 26, 28, and 30 ff. A 
truck with winch and cable 
draws load into position 
from rear then moves to 
the front, and by using 
winch again, raises front of 
float onto fifth wheel. 
Many loads are tailboarded 
onto the float also. 


tions, but if such a union comes about, it will not be 
a “shotgun” affair. Both parties are watching the 
development with interested caution, but neither is 
rushing into it blindly. 

Sponsors of the idea state that it would enable the 
railroads to win back some of the traffic they have lost 
to the truckers in recent years. On the other hand, 
they say, road carriers would benefit from speedier 
freight deliveries and possibly lower costs. Critics of 
the scheme say that it is not economically feasible, that 
the truckers alone would profit, that freight deliveries 
might be slowed down rather than speeded up, and 
that investments by the railroads in trailer trains would 
be lost if a sizable volume of traffic could not be main- 
tained. Although the plan has been tried with success 
here and there, there are many problems to be ironed 
out before it will ever, if at all, come into general, 
wide-scale use. 

While the truck-trailer industry will continue to 
face problems at every turn of the road, its role as a 
major factor in the country’s economic development 
seems assured of continuation. It is estimated that by 
1975 the industry may be producing as many as 
175,000 truck-trailers anually with a value of $920 
million dollars. If this prediction proves correct, and 
there is good reason to believe that it will, the “golden 
age’ of the industry is just beginning for truck- 
trailer manufacturers and their suppliers alike. 


Easton Model TD-1832H 
side-dump trailer, bull for 
service with the Caterpil- 
lar Model DW-20 tractor, 
is designed for contracting, 
me quarrying, and mining ser- 

. 4 vice and has a rated ca- 

DA ae pacity of 32 tons. Dumping 

oe | is powered by two out- 

board - mounted hydraulic 

jacks controlled from the 

operator's seat. Although 

dumping is to one side only, 

RP interchangeable mounting 

nt on of the body and jacks per- 
OS = 2 mits reversal of direction. 


oe 
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Studebaker Champion Automatic Transmission 


Automatic transmission used in the Studebaker Champion 


Champion models for 1954 provide for starting 
in low gear with the selector lever in the “D” 
position. This feature was mentioned in the announce- 
ment of Studebaker’s passenger car line for 1954 (see 
Al, Dec. 1, 1953) but at that time full details were not 


disclosed. 


; ) Champion automatic transmissions used on 


Shift speeds, for the low start transmission, are as 


New external case 
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New Unit Provides 
Three Automatic 


Ratios in Drive Range 


follows: As the car is start- 
ed in “D” range the trans- 
mission will upshift from 
low to drive intermediate at 
eight to 10 mph under light 
throttle; 19 to 22 mph under 
full throttle; and 33 to 35 
mph in the kick-down posi- 
tion. The upshift from drive 
intermediate to drive direct 
will occur at 17 to 20 mph 
under light throttle; 32 to 
34 mph under full throttle 
and 62 to 65 mph in the 
kick - down position. The 
downshift from drive direct 
to drive intermediate, with 
a closed throttle, will occur 
at 15 to 17 mph and from 
drive intermediate to low at seven to nine mph. 

No kick-down can be obtained when car speed is 
greater than 54 to 57 mph. Maximum part throttle 
(not kick-down) downshift from drive direct to drive 
intermediate can be obtained at car speeds of 30 mph 
or less. There is no part throttle downshift from drive 
intermediate to low. The only time this shift ‘occurs 
is when the car speed is reduced to seven te nine mph 

with the throttle closed. 

Several changes have been made in 
the Champion transmission-extension 
case to provide for low-gear start in the 
“D” position. 

The inner stop on the governor-valve- 
stop plate has been eliminated; this 
permits the governor spring to move 
the governor valve into its cylinder 
shutting off the oi! passage to the mul- 
tiple disk clutch. Therefore, when the 
selector lever is moved to the “D”’ posi- 
tion, only the forward drive band is 
applied. 

A gravity pawl, rocker arm, rocker 
arm spring and contro] plunger, similar 
to those used on early model Com- 
manders (1950-51-52), are used in the 
new Champion extension housing. The 

(Turn to page 114, please) 





TURIN, ITALY 


Show held last month in Turin, Italy, were 

plastic bodies, an experimental gas turbine 
powered Fiat, Alfa Romeo light delivery vans with 
front wheel drive, an O.M. transmission with pre- 
selective electro-mechanical gearshift, and a Lancia 
truck chassis with a front-mounted, flat six Diesel. 

Despite quota restrictions, Italy’s 36th automobile 
show assumed an international character with 450 ex- 
hibitors occupying 270,000 sq ft and representing 11 
nations. There were 66 makes of passenger cars, 
England heading the list with 19, followed by U.S.A. 
with 18, the others in order of numerical importance 
being Italy, France, Germany, Spain, Argentina and 
Sweden. The show covered every branch of the indus- 
try from scooters to heavy trucks. 

Alfa Romeo presented an ambulance and a 10-pas- 
senger bus or light delivery van. For the first time in 
Alfa Romeo history these have front wheel drive. Two 
types of power plants are available; a Diesel and a 
gasoline engine. The Diesel is a two-cylinder two- 
stroke unit of 70 cu in. piston displacement. It is 
built under Austrian Jenbacher license, to the designs 
of Prof. List, and has two vertical cylinders. It is 
equipped with a Roots type belt-driven compressor, 
and develops 30 hp at 2800 rpm. The alternative en- 
gine is an Alfa Romeo type of 78.6 cu in. piston dis- 
placement, with two overhead camshafts, developing 
35 hp at 3500 rpm. It is a stepped-down version of 
the one used on a new Alfa Romeo sports car. Trans- 
missions are the same for the two types; the engine 


As the high spots of the International Motor 


fh” 


Fiat experimental pias- 
tic body on V-8 sports. 
chassis. 


By W. F. Bradley 


Special European Correspondent 


for AUTOMOTIVE INDUSTRIES 


is ahead of the axle and the drive is taken through a 
single plate clutch and a four-speed gearbox. Double 
universal joints are used on the drive shafts. 

Front suspension is by transverse spring to inde- 
pendent wheels, while rear springing is by torsion 
bars. Overall length is 169 in. and width 67 in. Weight 
is from 2860 lb to 3300 lb, according to type of body. 
Load capacity is 2200 Ib. 

Alfa Romeo’s new passenger car is the Giulietta 
Sprint, a sports model with a four cylinder, two-over- 
head-camshaft engine of 79 cu in. piston displacement, 
developing 65 hp. Bore is 2.91 in.; stroke is 2.95 in. 
Unlike other models, cylinders are a light alloy cast- 
ing with wet liners and the head also is light alloy 
with front-mounted chain drive for the camshaft. 

In general, chassis layout of the new Alfa Romeo 
is somewhat similar to the larger 1900 model, with 
independent front suspension. This latter is a modifi- 
cation of that on the 1900 model and comprises sup- 
port arms with an inclined coil spring, the steering 
knuckle forging being connected to the ends of the 
support arms by ball and socket joints. The rigid rear 
axle is guided at each side by longitudinal radius 
arms and at the center by a triangular stabilizer con- 
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Turbine Car at Turin Show 





Special Bertone body on Alfa Romeo chassis. 


nected to the top of the differential housing and to the the chassis frame and at present these are built by 
platform chassis. Rear suspension uses coil springs. either Ghia or Bertone to Alfa Romeo designs. Weight 
The coupe body is a one-piece construction welded to of the Giulietta Sprint is about 1700 lb. (Continued) 


Power pleat used on 
front wheel drive Alfa 
Romeo all-purpose vehi- 
cle. Engine is a two- 
stroke, two-cylinder su- 
percharged Diesel. 


Front suspension of Alfa Romeo Super. 





future. Produced entirely in 
the experimental department, 
this body is composed of an 
inner steel skeleton, which 
forms the stressed structure, 
and of an outside shell entire- 
ly of plastic material. The 
outer plastic covering con- 
sists of woven glass fiber im- 
pregnated with polyester res- 
ins. It has a thickness of 
about '% in. and is built up of 
two layers of glass fiber with 
a layer of glass felt between 
them. The whole body, in- 
cluding seats, is in one piece. 
Weight is 107 lb. 
Cost of raw material in 
New Lancia rear axle and transmission assembly. Italy appears to be the main 
reason for the comparatively 
small development of plastic 
construction. Further, the 
specialized body builders lack 
On a new edition of the 1900 model, piston displace- technical experience and at present are able to pro- 
ment has been increased to 120 cu in., a downdraft duce small output in metal cheaper than in plastic. 
Solex carburetor is used, and maximum output has Lancia’s main line of construction, featuring narrow 
been increased to 90 hp at 5200 rpm. With a view to angle V engines with four or six cylinders, has under- 
greater silence, a new cam profile has been adopted, yone no change, but three of the Aurelia series have 
also new pistons. The oil pump has 
been moved from the front to the 
side of the engine and is driven at 
half crankshaft speed. Brake drums 
are light alloy with turbine fins. 
Fiat is concentrating on three pas- 
senger car models, the 1100, the 1400 
and the 1900, the latter two having 
become respectively the 1900 A and 
the 1400 A. In the 1400 A output 
has been increased by 10 per cent to 
give 50 hp, by a twin throat car- 
buretor, new intake manifold and a 
higher compression head. On the 
1900 A changes are a twin throat 
carburetor, new intake manifold, new 
camshaft, new cylinder head with 
high compression and a changed final 
drive ratio. Changes in styling in- 
clude the rear fenders, larger rear 
window and improved upholstery. In 
the 1900 range there is a new sedan 
with increased visibility all around 
Fiat’s big production line is the 1100, 
which is now supplemented by a 
high-speed touring version. Engine 
output has been stepped up to 50 hp 
This year’s modifications do not in- 
volve any increase in price. 
Fiat presented an all-plastic body 
on the V-8 sports chassis. Indica- 
tions are that this is not likely to go 


into production in the immediate Preselective, electro-pneumatic O.M. transmission. 
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Fiat experimental gas turbine powered car. 





been dropped to be replaced by the Aurelia Series II, 
with the piston displaeement of the six cylinder engine 
increased from 121 to 138 cu in. There is a slight drop 
in the compression ratio, but output has been stepped 
up from 70 to 87 hp at 4300 rpm. An important change 
at the rear is the adoption of a De Dion type axle with 
semi-elliptic springs, in place of independent rear sus- 
pension. The four speed transmission forms a unit 
with the differential and has overdrive on fourth and, 
as formerly, brakes are inboard. On the Gran Turismo 
model, with a piston displacement of 152.5 cu in., rear 
end construction is similar to the Aurelia Series II. 

The Argentine’s contribution to the automobile in- 


dustry was built to the designs of Italian engineers. 
Known as the Justicialista, there are two models, a 
sedan and a three passenger sports car, the latter in 
plastic construction. A feature of the sports model is 
that the top, including the windshield and the rear 
glass, is removable. 


This schematic illustration shows arrangement of units in the two-passenger Siata. 
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The sports model has a four cylinder, valve-in-head 
engine of 90.7 cu in. displacement, with four speed 
transmission and front wheel drive, while the sedan is 
equipped with a_ vertical two-cylinder, two-stroke 
water-cooled engine having a displacement of 48.8 cu in. 

The Panther, powered by a 12-hp, two-cylinder, air- 
cooled Diesel of only 29.2 cu in. piston displacement, 
was on display although it is not yet in production 
The cylinders are shrouded and cooling is provided by 
two fans, one drawing in cool air and the other evacu- 
ating hot air. A three-speed transmission forms a unit 
with the engine and drive is to the front wheels which 
are independently sprung by transversely mounted coil 
springs. Rear suspension is similar. The chassis frame is 
tubular and the two-passenger body is entirely in light 
alloy. Plans are under way to build the car in Milan. 

More than any other country in Europe, Italy is 
interested in the small, economical automohile. The 
scooter has met with enormous success. The next 
stage is the closed scooter, as 
represented by Isella. This firm 
has gone a step further with the 
Isocarro, a light delivery vehicle 
with a 14.3 cu in., two-stroke en- 
gine mounted in a_ tubular 
chassis frame behind the driv- 
ing cab and transmitting its 
power to the rear axle through 
a three-speed transmission and 
open shaft. This is designed to 
carry two persons and a 1000-lb 
load. 

A cheap two passenger run- 
about of some interest was pre- 
sented by Siata. The welded all- 
steel body has a unit engine, 
clutch, and four-speed transmis- 
sion mounted transversely at the 
rear at three points with rubber 
blocks interposed. An open shaft 
with rubber couplings carries 
the power to an offset differen- 
tial housing on the tubular rear 
axle, and final drive is by spur 

(Turn to page 106, please) 





New Aids for Inspection Save Time, 


replacing blueprints at Northrop Aircraft, Inc., 

to effect a 50 per cent time reduction in inspec- 
tion of Scorpion F-89D all-weather interceptor assem- 
blies. 

Key to the time saving is a visual check list used by 
the inspector to inspect a specific job of work that has 
been accomplished. All of the requirements that are 
necessary to be inspected are listed. In addition, a 
photograph or a sketch of the part of the assembly that 
is applicable is included and the specific locations of 
the items to be checked are indicated. 

High quality is maintained under the new inspec- 
tion program. The photographic aids are clearly in- 
dexed, the more complex assemblies are highlighted 
and previously discovered trouble spots are noted to 
guard against repetitive errors in the product. 

Many documents that once had to be individually 
consulted during inspection are combined in a visual 
check list, one type of inspection aid. Among these are 
a composite of blueprint analysis, assembly parts list 
callouts, job summary and inspection sheets, photo- 
graphs, process bulletins, finish specifications, Army- 
Navy standards, company engineering standards, sta- 
tion locations and actual experience reports. 

Graphically and specifically, Northrop’s inspection 
aids tell where the task is; what the finished job should 


N= compact photographic inspection aids are 


By Lany Moir, Supervisor 


Quality Control Planning, Northrop Aircreft, Inc. 


look like; what the assemblies should contain; location 
of critical points; and what should be inspected. 

Visual cheek lists are checked daily to keep them up 
to date and to incorporate changes in the inspection 
process. Changes issued by the firm’s engineering, 
planning, tooling or quality control groups can be 
easily made on the photographic inspection aids. 

The physical composite of the visual check list is a 
laminated assembly of a sheet of cardboard approxi- 
mately 1/16 in. thick and approximately 10 in. by 14 
in., two pages of typewritten information reproduced 
by the Ozalid method approximately 10 in. by 14 in. 
and one single sheet matte paper print. 

The method of lamination of these materials is by 
the dry mount process which, briefly, is a heated flat 
metal surface upon which the materials to be lami- 
nated are placed with a thin sheet of heat sensitive 
adhesive inter-leafed. A pressure plate or cover is 
applied to this assembly and the temperature increased 
until the adhesive forms a perfect bond between the 
laminates. This results in an overall form approxi- 
mately 10 in. by 14 in., with information contained 
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Improve Quality 


both on the front and on the back sides. 

Upon removal from the dry mount ma- 
chine, a coating of clear plastic spray is 
applied to increase the life expectancy of the 
form in shop use. The plastic spray retards 
stain, oi] saturation, smudging, and finger- 
prints. It can be readily removed to permit 
local changes and then re-applied. The pho- 
tographs used for these composites are de- 
cided upon by the coordinator who composes 
the material comprising the check list. 

It is necessary that an amount of re- 
search and pre-planning be done on each 
job prior to the composition of the check 
list. Such pre-planning consists of review- 
ing the parts lists provided by the Produc- 
tion Planning Department, reviewing the 
blueprints that are applicable to the specific 
job, reviewing the actual assembly after it 
has been completed in the Assembly De- 
partment, discussing the problems of the 
assembly with both the production leadman 
and the inspection leadman in the area. The 
information then is placed on the visual 
check list forms in a rough draft. Upon 
completion of this, it is given to a typist 
who types the information on a vellum 
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Inspectors of aircraft surfaces use templates of Fiberglas to check the 

types of fasteners installed in an F-89D wing panel. The transparent 

overlay is laid on the surface to be inspected. Markings on the 
template indicate the proper fasterer for each hole. 


master so that additional copies may be reproduced. The vellum 
is then sent to the blueprint reproduction department which pro- 
duces, by the Ozalid method, the required number of copies. 
These are returned to the department and the lamination process 
is conducted. After lamination, an illustrator applies the neces- 
sary additions in the way of arrows, letters, numbers, removal 
or addition of parts of the pictures. The assembly is then 
sprayed with the clear plastic and delivered to the shop to be 
filed in the inspection station where the work occurs. 

Another phase of the new inspection aids program is the initia- 
tion of glass fiber cloth master templates for use in checking the 
types of fasteners installed in an F-89D wing panel or other large 
surface. A transparent overlay is literally laid on the surface to 
be inspected. Lines on the template indicate the proper fastener 
for ezch hole. 

Thus far Northrup has issued inspection aids covering nearly 
all of the critical assembly parts of the F-89D. The company ex- 
pects to convert completely to this inspection system gradually. 

In addition, studies are being made to determiné the value of 
applying the same techniques used in inspection aids to actual 
production of aircraft assemblies. It is believed that a combina- 
tion of photographs and illustrations with strategic callouts can 


effectively replace blueprints in production departments with the 
same savings in time. 





Basic Production Methods 
for Aluminum Pistons 


Group of permanent mold aluminum alloy 
pistons, illustrating a number of the types 
used in modern engines. 


This Is the Second Article of Three Devoted 
to Aluminum Pistons and Based on Material 
Presented at a Symposium Conducted by the 
Cleveland Branch, Aluminum Co. of America. 


HE permanent mold method of casting is employed 
almost exclusively in the production of aluminum alloy 
pistons. Among the advantages of this process are: 
(1) a degree of dimensional accuracy which minimizes 
subsequent machining and finishing of the work, (2) 
adaptability to the type of aluminum alloy most suit- 
able for pistons, (3) use of a relatively low cost form 
of aluminum alloy, (4) it permits development of a 
rather complex cavity in the piston for best distribu- 
tion of metal. 

A five-section main core assembly is used in most 
modern permanent molds for the casting of aluminum 
alloy pistons. Two piston pin boss-forming sectors and 
three center sectors make up the core assembly. The 
outer sectors of the center core are loosely connected 
to the center wedge or key sector of the core assembly. 

Draft of permanent mold castings varies somewhat 
with location and is determined to some degree by the 
tendency of solidifying metal to shrink toward or 
away from portions of the mold or core, In most cases 
a desirable minimum draft angle is 10 deg, but this 
may be reduced or increased, based on considerations 
of specific areas in the piston. 

Very thin walls in permanent mold castings have a 


68 


Part Ill Will Appear Soon. 


tendency toward surface roughness and internal un- 
soundness. This condition is especially noticeable in 
the sections adjacent to inserts or struts. Heavier sec- 
tions in the aluminum piston are necessary in these 
areas to minimize the chilling effect of the steel 
inserts. 

Pistons today are balanced to a very close weight 
tolerance. This necessitates the inclusion of balancing 
metal in the casting which can be removed to any 
desired extent by machining. The balancing metal 
should be well distributed on the internal contour of 
the piston to prevent the feeding from heavy balancing 
sections to lighter adjacent sections during the solidi- 
fication of the piston in the mold, thus avoiding 
unsoundness or voids in the heavier sections. Also, 
consideration shouid be given to the placement of 
balancing metal from the standpoint of its effect upon 
the rigidity of the piston skirt and ease with which 
metal may be removed when balancing. 

To be satisfactory for use in pistons an aluminum 
alloy must have high strength, resistance to creep, 
dimensional stability, wear and scuffing resistance, 
good machinability and good thermal conductivity. 
Each of the major alloying elements in an aluminum 
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One of the many automatic permanent mold casting machines on the 


piston line in Cleveland. 


piston alloy has a definite effect upon one or more of 
these properties. Copper has the effect of improving 
the strength of aluminum alloys and their machinabil- 
ity, while the addition of silicon improves the foundry 
or casting characteristics of the aluminum alloy and 
lowers its coefficient of thermal expansion. It has been 
determined that magnesium will act as an auxiliary 
hardening agent in the alloy and in proper proportion 
to copper will minimize residual growth. The addition 
of nickel improves high temperature mechanical prop- 
erties, and acts to lower the coefficient of thermal 
expansion. Currently Alcoa Lo-Ex D132 is used exten- 
sively for automotive pistons because of its combina- 
tion of desirable properties. 

Aluminum castings exposed to elevated tempera- 
tures for a period of time can experience a permanent 
increase in volume. This three-dimensional change is 
referred to as growth, and it is influenced by the com- 
position of the alloy. Proper heat treatment of the 
piston casting prior to machining can remove the 
major portion of the growth in the alloy. 

The alloying elements go into solution in molten 
aluminum and a portion of some of the elements will 
remain in solid solution as the casting solidifies in the 
mold. Aging of the casting at temperatures in the 
range of 350 to 400 F will have the effect of precipi- 
tating from the solid solution minute particles of 
<ompounds formed by the elements. The particles act 
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Effect of deflections of the piston pin on alumi- 

num bosses. The lower section gives the recom- 

mended chamfering of the Inner edge of the 
piston pin bore. 


as keys in the slip planes of the aluminum 
alloy and improve its strength. 

An aging or precipitation treatment 
without a previous solution treatment of 
the casting, known as the T5 treatment, 
for Alcoa D132 alloy consists of heating 
for eight hours at 400 F. This thermal 
treatment does not provide maximum 
mechanical properties, but is designed to 
produce a piston with adequate strength 
and low residual growth characteristics. 

Aluminum alloys are recognized as hav- 
ing inherently good machinability, but to 
take advantage of this factor one must be 
familiar with proper tool design and prac- 
tices. Three classes of aluminum alloys 
have been established with regard to their machin- 
ability: Type I—excellent machining properties; Type 
I1—good machining properties; Type III—satisfac- 
tory machining properties with special techniques. 

Silicon is a major alloying element in most piston 
alloys, but its limited solubility and abrasiveness put 
the aluminum piston alloys into the category of those 
requiring special machining techniques and practices 

(Turn to page 104, please) 


OSTA, NEAT TREATMENT, 


All aluminum, double translot piston design thrustwise 
dimensional change at top of skirt due to residual growth 
of piston ring belt. {D132 alloy.) 
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Right front quarter view of the 
Coventry Climax engise which 
uses light alloys for the heads, 
integral blocks aad crankcase, 


fers ean New British Race Engine 


Transverse section of upper cy!- 
Inder block and head, showing 


details of valve mechanism. 0 f Light Alloy 
Ds Q Construction 





NUMBER of engineering refinements are fea- 
A tured in the 151 cu in. displacement V-8 
racing engine built by Coventry Climax 
Engines Ltd., England. Rating of this unsuper- 
charged unit is 250 hp at 8500 rpm. Bore and 
stroke are 3.000 in. and 2.675 in., respectively, 
over-square design keeping piston speed down to 
about 3800 fpm at maximum revolutions. Com- 
pression ratio is 11 to 1. 

There are four overhead camshafts, two water 
pumps, and separate oil pressure and scavenging 
pumps driven by gear trains from the crank- 
shaft. Valve tappets are small inverted pistons 
spaced from the stems by internal thimbles which 
are ground to adjust clearances. Exhaust valve 
guides are direct water-cooled. Hairpin type 
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Longitudinal section of the engine. 











springs are used on intake and exhaust valves. 


are cast iron. Main bearing caps of the five-bearing 


The four dual throat carburetors are mounted on 
short individual manifolds within the V, with the mag- 
neto at the rear driven by a torsionally flexible tube. 
Pistons, cylinder heads and the integral block and 
crankcase are of aluminum alloy. Wet cylinder liners 


Spotlight Turns on Plastic 

Applications at Cleveland 
Experts from four major industries 
have been selected to review applica- 
tions and discuss the future of plastics 
in their fields at the Annual Plastics 
Conference that will run concurrntly 
with the 1954 National Plastics Ex- 
position. The Exposition, sponsored 
by The Society of the Plastics Indus- 
try, Inc., will be held June 7-10, at the 

Public Auditorium, Cleveland, O. 
This year’s sessions accompanying 
the exposition will feature these large 
plastics-consuming industries: radio 
and television; rubber; refrigeration 
and air conditioning; and automo- 
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studs. 


biles. An additional feature is a re- 
view of new plastics materials. 


The Exposition itself, of course, will 
not be limited to these four industries. 
All phases of plastics manufacture 
will be represented—molding, lamina- 
tion, extrusion; fabrication; rein- 
forced plastics products; film, sheet- 
ing and coated fabrics; raw mate- 
rials; machinery and equipment in- 
cluding tools, dies, molds; and test- 
ing and research methods. 

The symposium on plastics in the 
rubber industry, to be held the morn- 
ing of June 8, will cover such topics 
as extrusion and molding develop- 
ments and processing and applica- 
tions of various materials. The forum 


balanced crankshaft are secured by transverse bolts to 
the ribbed crankcase as well as by conventional vertical 


Overall engine dimensions are length 221% in., width 
28 in., and height (less carburetors) 20 in. 


on plastics applications in automo- 
biles, to be conducted the morning of 
June 10, will feature discussions on 
such subjects as: general automotive 
uses; cast dies; plastic tooling; epoxy 
plastic dies; die models; checking fix- 
tures; tooling; and the Corvette body. 


Caterpillar Forms 
Credit Corporation 
To assist its dealers in financing 
time payment sales, Caterpillar Trac- 
tor Co. has formed a new wholly- 
owned subsidiary to be known as 
Caterpillar Credit Corp. The credit 
corporation will be located in Peoria, 
I}]., site of the parent company 




































UTOMATION in the area of 
A foundry operations has 
been the goal at Cadil- 

lac where the foundry manage- 
ment is conscious of the possi- 
bilities of fuller utilization of 
manpower, methods, materials, 
and equipment. Although prog- 
ress in this direction is neces- 
sarily slow, Cadillac has taken 
a major step with the installa- 
tion of two- five-station, auto- 
matic core blowers of multiple 
action type which have been in 
use during the past year. ah, 4 
Cadillac operates a gray iron oii 


foundry with maximum capac- One of the five-station automatic Osborn core blowers Installed in the Cadillac 
ity of 400 tons per 16-hour foundry in Detroit. 

















More Cores per Man-Hour with Automatic Machines 





day, and produces more than 40 different kinds of up to 80.30 lb for an unassembled crankcase core. 


castings for engines and transmissions. These range The automatic core blowing machines adopted by 
in weight from 0.46 lb for a rocker arm bracket to Cadillac are of “Roto” type, consisting of a special core 
235.38 Ib for a cylinder block. Of these, some 27 cast blowing mechanism and roll-over draw apparatus in- 
ings require a total of 86 different cores ranging in terlocked with a five-station indexing turntable. Dump- 
weight from only 0.01 lb for a plug core, all the way type core boxes are so designed as to accommodate a 


variety of differ- 
ent cores, thus 
promoting flexi- 
bility of opera- 
tion. Boxes are of 
open type, each 
with a sub - blow 
plate attached to 
the cope. Special 
control buttons al- 
low the turntable, 
blower, or roll- 
over draw to op- 


# * 
erate indepen- 


These large cylin- dently and thus 
der block cores f: silite . 
represent the acilitate mainte- 


range of core size nance. 
ig bbw d cg The machine can blow 
up to 421 cores an hour 
Ca but is arranged to oper- 
ate on a 10-second cycle, 
blowing 360 cores an 
hour with two men. One 
of the machines requires 
Manifold and 


water pump cores, three operators because 
seen here, indicate of the nature of the 


the range of size particular jobs that it 
a produced on the handles 
second automatic . 

core blower. (Turn to p. 110, please) 
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7 DIESEL 
Latah: 
~ EQUIPMENT 


All of our products for your Diesel engines are engi- 





neered for your particular application and require- 








ments. More than one-third of a century of research, MM 

intensive engineering, broad field experience with " 

' wn a “Oebipiter 

unexcelled manufacturing facilities are back of our yo 
products. We gladly offer our engineering assistance 

EXHAUST DaIVEN TURBOCHARGERS ane our extensive facilities to produce and serve you 

for engines from 70 to 200 HP. efficiently. 


THERMOSTATICALLY CON- 
TROLLED COOLING FANS 
AND FAN DRIVES. Available 
for installation by owner on many 
oe a makes and sizes of heavy duty 
‘ “ engines. 
POSITIVE DISPLACEMENT 4 : Pb 
SUPERCHARGERS for engine apezeere 


ah? | 
% FS “ recip 4 "7 
sizes from 50 to 500 HP and : * < « m\ 
pressure ratios of 2:1 max. = a ' 1" ™ \*% + ™ \3 
| Po Bie pay poe 
? : : Parar sl | 


| 





AIR STARTING MOTORS for a 
wide range of applications on 
many sizes of heavy duty engines. 





SCHWITZER-CUMMINS COMPANY 
1125 MASSACHUSETTS AVENUE 
INDIANAPOLIS 7, INDIANA, U.S.A. 





Shelby and Sweeney 
Tame a tough nu 


@ The Sweeney POWERENCH is a rugged nut turning tool 
specifically designed with geared action for tightening or 
loosening the nuts on dual wheels, aircraft propeller shafts, 
diesel engine cylinder heads, railroad locomotives, and for 
countless other heavy-duty applications. 

Super tough equipment calls for super strong materials. 
That’s why Shelby Seamless Mechanical Tubing—in sizes 
from 114 in. O.D. to 55% in. O.D.—is used in the manufacture 
of POWERENCH assemblies. The great strength, complete uni- 
formity, and extreme dimensional accuracy of Shelby Seam- 
less make it the ideal mechanical tubing for the fabrication 
of such heavy-duty materials. Moreover, it is safe and work- 
able—possessing excellent machining and superior welding 
properties. 

Produced to exacting standards by the world’s largest 
manufacturer of tubular steel products, Shelby Seamless 
Mechanical Tubing is available in a wide range of diameters, 
wall thicknesses, various shapes and steel analyses. Call on 
our engineers for recommendations. They will be glad to 
make a study of your particular requirements and help you 
apply Shelby Seamless to your specifications. 


NATIONAL TUBE DIVISION 
UNITED STATES STEEL CORPORATION, PITTSBURGH, PA. 
(Tubing Specialties) 
COLUMBIA-GENEVA STEEL DIV!SION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 








All Shelby Seamless Tubing 
is pierced from so/id billets 
of uniform steel. This is the 
one manufacturing method 
that assures absolute uniform 
wall strength. 





USS SHELBY SEAMLESS MECHANICAL TUBING © 
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TOOL 8& ENGINEERING COMPANY 
3400 E. Lafayette, Detroit 7, Michigan 


2g Years of Successful Cooteration 


wtth Leading remerican QJudustrces 





(Above) Front view, 
showing splash 
gvards for wet 
cutting. 


(Right) Tooling set-up 
for finishing a gener- 
ator end plate 


TOOLS MOVE HORIZONTALLY, OTHERS 
VERTICALLY, FOR FACING... TURNING 


_ and that’s but one of the excellent features of Baird's No. 54VC (5” 
chuck, 4-spindle, vertical continuous lathe). As the turret revolves, eliminat- 
ing unproductive indexing time, holding fixtures grip and release auto- 


matically for easy loading and unloading. Tools feed in and out of the 


cutting stroke 


This typical Baird tooling set-up bores the hole, faces and chamfers the hub, 
and turns the flange of a generator end plate. Cycle time 19.48 seconds, 5 


seconds per piece, 720 per hour. Feed: boring hole and facing hub .0039” 


turning flange .005” and .002” (forming tools). Cutting speeds: boring 


348 [t.; turning 1985 ft per minute 


Safety for operator and prevention of machine and product damage are 
mechanically and electrically controlled; tools cannot feed to work unless 
spindles are revolving; clectri- 
cal equipment is enclosed, wiring 


Conc al d 


BEFORE AND AFTER 


FEATURES 
BAIRD 4-SPINDLE 
VERTICAL LATHE 


1. Compact design. 
Easy to tool and operate. 
Simple . . . dependable. 
Extremely accurate 
Unusually versatile 


Outstanding production records, 


Installation of Baird automatic 
machines is a step in the right direction 
against tough competition. Ask Baird 
about it!” 
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Last Thousands of Miles Longer 


ea Freedom to Turn in Either Direction— 


® Prevents formation of stem and 


a uneven seat deposits 


Prevents sticking and scuffing 


Prevents burning and guttering 


Effects an appreciable increase in 
valve life 


Eaton Free Valves can be applied to engines of all types and 
sizes without costly design changes. 








= ATO INI MANUFACTURING COMPANY 
E vv" General Offices: CLEVELAND, OHIO 


VALVE DIVISION: 9771 FRENCH ROAD * DETROIT 13, MICHIGAN 


ge PRODUCTS: Sodium Cooled, Poppet, and Free Valves *Tappets *Hydraulic Valve Lifters *Valve Seat inserts *Jet 
Engine Parts « Rotor Pumps Motor Truck Axles *Permanent Mold Gray Iron Castings *Heater-Defroster Units *Snap Rings 
Springtites eSpring Washers eCold Drawn Steel Stampings deaf and Coil Springs Dynamatic Drives, Brakes, Dynamometers 
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FLANGING 
UPSETTING 
SWAGING 

_ SPINNING 
SHAPING 


BENDING 


OSTUCO DOES THEM ALL...AND MORE! 


Ostuco carbon or alloy steel tubing is manufactured, fabricated and forged 
to your exact specifications . . . all under one roof. If you want to know 
more about the advantages of a “single source” where one purchase order 


takes care of all details, send for our latest catalog, ‘““Ostuco Tubing.” 
Better still, send us your blueprints for prompt quotation. 


eA OSTUCO TUBING 


SEAMLESS AND SALES REPRESENTATIVES: BIRMINGHAM @ CHARLOTTE @ CHICAGO 


OHIO SEAMLESS TUBE DIVISION 
of Copperweld Steel Company « SHELBY, OHIO 


Birthplace of the Seamless Steel Tube Industry in America 


CLEVELAND @ DAYTON @ DENVER @ DETROIT (Ferndale) @ HOUSTON e@ LOUISVILLE 

ELECTRIC WELDED LOS ANGELES (Beverly Hills) @ MOLINE @ NEW YORK @ NORTH KANSAS CITY 
STEEL TUBING PHILADELPHIA @ PITTSBURGH @ RICHMOND @ ROCHESTER @ ST. LOUIS @ ST. PAUL 

SALT LAKE CITY @ SAN FRANCISCO @ SEATTLE @ TULSA @ WICHITA 

CANADA, RAILWAY & POWER CORP., LTD 

and Forging EXPORT: COPPERWELD STEEL INTERNATIONAL COMPANY 

117 liberty Street, New York 6, New York 


—Fabricating 
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News of the 
MACHINERY INDUSTRIES 


By Thomas Mac New 


NMTBA Prexy 
Foresees Stabilization 


Addressing some 350 executives who 
represent over 85 per cent of the U. S. 
machine tocol production, Herbert L. 
Tigges, president of the National Ma- 
chine Tool Builders’ Association and 
executive vice president of Baker 
Brothers, Inc., stated that today’s cir- 
cumstances provide a unique oppor- 
tunity for long-term stabilization of 
the machine tool industry. Mr. Tigges’ 
remarks were made in the opening 
address of Spring Meeting of the 
NMTBA held in Chicago last month. 

He continued, “We have certain 
factors existing in a combination 
which we never had before: 

“First—A continuing high level of 
industrial production throughout the 
country; 

“Second—The greatest accumulated 
obsolescence, in metal-cutting and 
metal-forming equipment, in the na- 
tion’s history; 

“Third— A competitive situation 
among our customers that is bound to 
make them extremely cost-conscious; 

“Fourth—National defense require- 
ments regarded as continuous, instead 
of emergency business; 

“Fifth—A more understanding atti- 
tude, on the part of Government, than 
we have had for many, many years.” 

“Let’s decide that the old machine 
tool cycle theory is obsolete, and prove 
4a 


The industry’s main sales oppor- 


tunity, Tigges said, lies in the replace- 
ment market inside the United States. 

“We know the extent of obsoles- 
cence,” he said, “that obtains today 
in the Nation’s metalworking plants. 
We know that we have the products to 
overcome that obsolescence, and in- 
crease, by an incredible total, the 
productivity of the United States. 
However, we must speed up our own 
rate of redesign to meet the new rapid 
pace of redesign of product which is 
today sweeping all 
dustry.” 

Louis Polk, president of Sheffield 
Corp., and 2nd vice president of the 
NMTBA, informed members that the 
committee for the 1955 machine tool 
show will include in its rules that all 
machine tools displayed at the ex- 
position must be painted light ma- 
chine tool gray (7-B) unless the As- 
sociation decides to adopt a new 
standard color before the show is 
held. Reporting further, he stated 
that the NMTBA color committee 
suggests that machine tools at the 
show will look more attractive with 
chrome plated operating handwheels 
and knobs, and with graduated dials 
finished in the new satin finish. 

A report written by Charles S. 
Davis, Jr., vice president of Lake 
Erie Engineering Corp., and chair- 
man of the NMTBA subcommittee on 
procurement policy, was read by Alan 
C. Mattison, president of Mattison 
Machine Works, and a member of the 
committee. The paper cautioned ma- 


American _in- 





An Unusual Oppor- 
tunity For Stabiliza- 
tion of the Machine 
Tool Industry Is Pro- 
vided by Existing Con- 
ditions, according to 
Herbert L. Tigges 





chine tool builders on two contractual 
matters. The first of these deals with 
specifications demanding shielding of 
machines against interference with 
radar and radio. These specifications 
may only be listed in the contract by 
number. Another item to be on the 
alert for, according to the procure- 
ment committee, is where the contract 
calls for demonstration by the sup- 
plier. One Government plant being 
unable to install equipment when de- 
livered by tool builders placed it in 
storage and endeavored to withhold 
an arbitrary amount of the contract 
price to cover demonstration at some 
unspecified future date. 

When discussing the problem of 
Government relations, M. A. Hollen- 
green, president of Landis Tool Co., 
and 1st vice president of the NMTBA, 
stated that any company that ignor- 
antly agrees that a machine tool 
should be depreciated over its physi- 
cal life without regard to obsolescence 
and technical improvements does a 
real disservice to the industry. It is 
up to every company to satisfy the 
Bureau of Internal Revenue on an 
individual basis that its depreciation 
is reasonable and allowable. Con- 
cerning renegotiation, Mr. Hollen- 
green stated that the company that 
inadequately presents its case to the 
Renegotiation Board without showing 
any concern about Government sur- 
plus or saturation of market leaves 
the Board with the mistaken impres- 


(Turn to next page, please) 





Sketch of the fully-automated Norton crankpin grinder which will be used for crankshafts of a 1955 model OHV, V-8 passenger 
car engine. 
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of all com- 
panies, that the industry does not 
really have a serious problem. He 
continued, “The great benefit to all of 
us from our membership in the asso- 
ciation is the opportunity from time 
to time, through association meetings 
and committee meetings, to educate 
and inform ourselves on our problems 
so that, in our relations with Govern- 
ment officials, we will be better able 
to keep them fully informed and cog- 
nizant of our mutual problems.” 


sion, to the detriment 


According to Ralph S. Howe, presi- 
dent of New Britain Machine Co., 
and chairman of the NMTBA com- 
mittee on permanent defense capac- 
ity, the Defense Department now has 
a new recorded inventory of 288,000 
machine tools, all Government owned. 
The quantity of tools represents the 
maximum production of the machine 
tool industry running at $1% billion 
per year for a period of three years. 
He went on further to say that this 
quantity does not represent a com- 
plete inventory of Government-owned 
equipment. 

Tell Berna, general manager of the 
NMTBA, gave three major factors 
that probably will influence an in- 
crease in machine tool sales for 1954. 
These three factors or markets are 
the automobile industry, the modern- 
ization plans of American metalwork- 
ing industry generally, and the de- 
fense plans of the U. S. Government. 
Mr. Berna said, “As you know, the 
automobile industry has been tooling 
up for new features, notably power 
steering, power braking, automatic 
transmissions, and V-8 engines; and 
their expenditures in 1954 are likely 
to be higher than they were in 1953.” 


GI Tool Funds 


Refusal of the House of Repre- 
sentatives to renew the $250 million 
Defense Dept. fund for purchase of 
machine tools actually makes little or 
no difference to Pentagon procurement 
chiefs. They still have full authority 
to place orders for machine tools at 
any time they see fit—either in this 
fiscal year or in the new fiscal year 
beginning July 1. Only difference is 
this: After July 1, purchases of tools 
will be made from funds set aside for 
“major procurement,” rather than 
from the special $250 million tool fund 
that will lapse on June 30. This means 
that the Army, Navy, and Air Force 
may buy such tools as they require 
from “major procurement” funds. Sec- 
retary of Defense Charles Wilson 
takes the position that tool buying will 
not begin until the Defense Dept. com- 
pletes an accurate inventory of what 
tools it already owns. This inventory 
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is far from complete, although it has 
been under way for over a year. 
Result of the house action does not 
necessarily mean that the Government 
is cutting back its tool-buying pro- 
gram. Basic plan still is the same, 
namely, find out what we have, then 
determine what we need and order it. 


Now—Automated 
Crankpin Grinders 


Norton Co., Worcester, Mass., has 
made further progress toward making 
engine production lines fully auto- 
mated. According to a statement issued 
by the company, the highest degree of 
automation in metal-working today 
exists in the automobile industry; that 
is, all but precision grinding opera- 
tions because of the difficulty of ob- 
taining close tolerance of mating parts 
without proper attention. 

Now, after much research, Norton 
has under construction two transfer 
type crankpin grinders for one of the 
V-8 OHV passenger car engines which 
will make its debut in 1955 models. 
The machines will have four stations 
with each station having two 42 in. 
diameter grinding wheels. In addition 
to automatically loading and unload- 
ing along with the grinding cycle, the 
machines incorporate automatic wheel 
truing and automatic inspection after 
each crankpin is ground, 


Suit Against Three Firms 
Ends in Five Hours 


In less than six hours after it was 
filed in a Federal court in Detroit, an 
anti-trust suit against three firms was 
settled between attorneys for the com- 
panies and the Government. 

Defendants were Cincinnati Milling 
Machine Co., Cincinnati Grinders, 
Inc., and Kearney & Trecker Corp. 

In conforming with a consent judg- 
ment, filed at the same time as the 
initial complaint, the defendants 
agreed to desist from fixing prices, 
from limiting allocation of patents to 
certain markets or customers, and 
from granting licenses to manufacture 
only to companies buying materials 
from them. The companies also agreed 
to furnish certain specifications and 
drawings to licensees for the next five 
years. 


Around the Industry 


E. W. Bliss Co., Rolling Mill Div., 
Salem, Ohio, has acquired the manu- 
facturing rights to the Weld-A-Matic 


from the dissolved Arms- 
Franklin Corp. The agreement trans- 
fers to Bliss patent rights, engineering 
drawings, service, operating and em- 
pirical data. 


splicer 


Allis-Chalmers claims that variable 
pitch drives continue to gain in pref- 
erence. About one-sixth of the total 
new sheaves now manufactured at the 
company’s Norwood Works are of the 
variable pitch type. This is approxi- 
mately twice the ratio at the end of 
WwW II. 


Induction Heating Corp., Brooklyn, 
N. Y., is now offering its Ther-Monic 
equipment on a rental basis. Two 
rental plans are available. 

SKF Industries, Inc., Philadelphia, 
Pa., is supplying self-aligning spher- 
ical roller bearings for a large 18 in. 
tube reducing machine having 50 in. 
diameter rolls. The machine, designed 
by Tube Reducing Corp., Wallington, 
N. J., uses bearings 48.0315 in. OD by 
17.2441 in. wide. Capacity of the bear- 
ings is approximately 3.5 million lb. 

Sundstrand Machine Tool Co., Rock- 
ford, Ill., reports sales and earnings 
in the three months ended March 31 
again reached record highs. Bruce F. 
Olson, president of the firm, stated 
that net sales of $11,150,000 were up 
from $10,240,000 in the first quarter 
of 1953, and unaudited net earnings 
were approximately $730,000, as com- 
pared with $562,000 in 1953’s first 
quarter. 


Tool Engineers Vote 
$100,000 For Research 


At its 22nd annual meeting in Phil- 
adelphia the American Society of 
Tool Engineers voted to add $100,000 
to its fund for research in production 
methods. The sum will be used by the 
Society’s research fund committee, 
which is made up of members from 
the top ranks of industry. The fund 
is operated separately from the So- 
ciety’s regular functions of aiding 
industry. 


Welding Expenditures 
Cited 


Almost $614,000,000 was spent for 
welding equipment and supplies dur- 
ing 1953, Fred L. Plummer, presi- 
dent, American Welding Society, dis- 
closed at the society’s Spring Meeting 
in Buffalo last month. 

Production of electrodes for arc 
welding has jumped five and one-half 
times since 1936, he said, and resis- 
tance welding machine sales have 
jumped to more than nine times their 
1939 level. “Oxygen sales have risen 
from 100 million cu ft 40 years ago, 
to 23 billion in 1953, while acetylene 
in the same period rose from 121 mil- 
lion to more than six billion cu ft,” 
Mr. Plummer said. 
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Grinding Precision Diameters 


A precision turning and grinding 
machine developed especially for the 
jet engine industry, but applicable to 


any work on which exceptional tol- 
erances are required on concentricity 
and parallelism of turned and ground 
surfaces, has been announced. 

Designed to perform multiple turn- 
ing or grinding operations in one set- 
up, the 3100 Series machine includes 
four table sizes—36, 42, 48 and 52 in., 
all with a 60-in. swing. 

Power for driving the work table is 
provided by a 10-hp d-c drive unit, 
with power transmitted to the table 
spindle through a timing belt. The 
work spindle pulley is ball bearing 
mounted in a heavy housing, bolted to 
the lower area of the base. All radial 
load on the pulley is taken on its own 
bearings, and is not transmitted in 
any way to the table spindle. All 
other movements have 
power source. 

The table is seated on, and securely 
bolted to a large-diameter flange on 
the spindle. The spindle assembly is 
a self-contained unit, consisting of a 
rugged spindle carried by extra-large, 
preloaded, anti-friction super preci- 
sion bearings in the spindle housing. 

The right-hand saddle, or com- 


their own 
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pound, mounts a hydraulically actu- 
ated turret slide equipped with a cam- 
locking, manually rotated five-station 


The Frauenthal 3100 

Series precision turn- 

ing and grinding ma- 
chine. 


tool turret. The left-hand compound 
is equipped with a direct connected 
self-contained grinding spindle and 
is capable of an eight-in. hydrauli- 
cally actuated vertical stroke, plus 
four in. of manual adjustment. 

The upper or load-carrying bearing 


is an oversize, ultra-precision, double 
row tapered roller bearing. The 
lower or aligning bearing is a similar 
straight roller bearing. Each bear- 
ing can be pre-loaded. The lower 
bearing is designed to permit housing 
or spindle thermal expansion. The 
spindle can be arranged for electro- 
magnetic chucks mounted on the work 
table. 

Table speed is electronic potentiom- 
eter-controlled up to 175 rpm, or in 
higher speed ranges to meet customer 
requirements. Dynamic braking of 
the table and jog button control are 
standard equipment. All horizontal 
and vertical feeds are hydraulically 
actuated to provide infinitely variable 
feed rates. 

Optional equipment includes a wide 
variety of grinding spindle designs 
either as an accessory or in place of 
the direct connected spindle furnished 
as standard equipment. These in- 
clude belt-driven and other type spin- 
dles for small-bore grinding, deep- 
hole grinding, ete. Hydraulically ac- 
tuated straight, radius and combina- 
tion radius-angle and special dressers 
are available. Fruenthal Div., Kaydon 
Engineering Corp. 

Circle 56 on page 89 for more data 


Compact 
Hopper 


A gravity-fed hopper 
has been added to the 
Work-O-Matic system 
of materials handling 
products. The new 
unit is specially de- 
signed to provide 
vertical mass material 
supply at the use point 
in congested work 
areas. Tray-end is re- 
movable for fast job 
finish-off. Flow of ma- 
terial is regulated ac- 
cording fo piece size 
by an adjustable con- 
trol gate. (Union 
Metal Mfg. Co.) 


Cirele 57 on page 89 
for more data 





The P & W Model D 
hydraulic vertical sur- 
face grinder. 


More Rigid Vertical Surface Grinder 


A greatly improved 14-in. hydraulic 
vertical surface grinder features more 
rigid design throughout and higher 
table speeds. The Model D is avail- 
able in either a 14 by 36 in. or 14 by 
60 in. size with solid ring wheel, or 
17 by 36 in. or 17 by 60 in. size with 
segmental wheel 

Increased length and depth of the 
heavily ribbed bed give greater sup- 
Wider 
wheel head ways together with an in- 
crease in the column bearing length 
provide the spindle head with addi 
tional support. The spindle is made 
heavier with more rigid bearing con- 
struction. The wheel flange is an in- 
tegral part of the spindle. Approxi- 
mately a 25 per cent increase in the 
weight of the grinder has resulted be- 
cause of this new design 

Higher table speeds infinitely vari- 
able and uniform from two to a 100 
fpm permit the use of much harder, 
longer lasting wheels, thus lowering 
wheel costs. This range provides a 
grinding speed for almost any mate- 
rial. 


port to the table and column. 


The table traverse is operated by 
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two hydraulic cylinders. Speed is con- 
trolled by metering the oil in the re- 
turn lines—surge, creep and coasting 
are completely eliminated. The hy- 
draulic system consists of a 50-gal 
reservoir equipped with a 30 gpm 
variable delivery pump. 

Power is provided by a 30 hp motor 
that is regularly furnished. (A 40 
hp motor is available if desired.) 

Other features of the P & W Model 
D include: Positive lubrication to the 
table ways by a continuous automatic 
pressure system having visual glass 
in each line; general lubrication by a 
one shot lubricator. The Model D 
meets JIC standards—-Pratt & Whit- 
ney Div., Niles-Bement-Pond Co. 


Cirele 58 on page 89 for more data 


Recording Controllers 


A line of process instruments, in- 
cluding potentiometric and a-c bridge 
recorders and recording controllers, 
has been designed for continuous 
measurement and control uninter- 
rupted by periodic standardization. 


Among the new features are a mag- 
netic standard in the potentiometric 
system and a bridge-balancing unit in 
the a-c bridge system. 

Both models are available with 
either electric or pneumatic control, 
and are equipped with a unique cen- 
terless pointer that simplifies chart 
changing and leaves practically all of 
the chart exposed to view for easy 
reading. 

The new magnetic standard elimi- 
nates dry cells, slidewires, and many 
moving parts found in conventional 
potentiometric instruments. 


GE process recorder. 


Heart of the a-c bridge system, the 
new bridge-balancing unit supplies 
power to the bridge and provides a 
means for rebalancing it. In cases 
where the variable under measure- 
ment is temperature, the circuit is un- 
balanced by changes in the resistance 
bulb. Balancing is achieved by a 
servo motor whcih repositions the bal- 
ancing unit’s rotor. 

Other advantages of the equipment 
plug-in components, anti- 
backlash gearing, internal illumina- 


include 


tion, and an integral pen-inkwell as- 
sembly designed for automatic re- 
alignment. 

The reinforced steel case and die- 
cast aluminum cover are sealed with 
Neoprene gasketing against dirt and 
moisture, and can be furnished for 
either wall of flush mounting. 
eval Electric Co. 

Circle 59 on page 89 for more data 


Gen- 


Four Wheel Banty 

A. new four-wheel Banty gasoline 
tractor, Model 460, for use in the 
Trackless Train system of material 
handling, has been developed. 

The standard model is rated at 2300 
lb maximum drawbar pull and the 
heavy duty model at 3000 lb maximum 
drawbar pull. Outside turning radius 
is 62 in., only slightly greater than 
the three-wheel Banty. 
Mfg. Co. 


Circle 60 on page 89 for more data 


Mercury 


Avutomorive Inpustries, June 1, 1954 











A closeup view of the Model GCR shaver showing how the workhead pivots to facilitate 
loading and unloading of internal gears having either wide faces or integral long shafts. 


Shaves Internal Gears Only 


A new Red Ring gear shaving ma- 
chine specifically for precision shav- 
ing operations on interna] spur and 
helical gears from three to 12-in. 
pitch diameter is designated as the 
Model GCR. Gears having up to four 
diametral pitch teeth and face widths 
up to 2% in. can be shaved on this 
model, 

The workhead permits taper shav- 
ing operations with an optional pivot- 


ing feature that facilitates loading 
and unloading of internal gears such 
as those having wide faces or in- 
tegral long shafts. A differen- 
tial automatic upfeed mechanism in- 
cludes a master cam that acts as a 
step-gaging device to accurately con- 
trol feed increments, finished size, and 
return to backlash position. 

Shaving action is accomplished by 
the crossed axes principle. The work 


Transmission Cases Come Faster 


Four transfer machines combine the facilities of 247 tools to complete 265 operations 
in 29.5 sec, averaging 122 cases per hour at 100 per cent efficiency. The 17-station 
transfer machine shown, second in the line, performs drilling and reaming operations 
on the bottom, top, and end of the transmission cases. Outstanding features of these 
machines are the safety devices. Interlocked steel mesh guards on and between each 
working station are hinged to allow easy access. Emergency cord will stop the 


machine from any position along its length 


All functions of the machines ore 


hydraulically operated and electrically interlocked. Troubles show up on a system of 
lights on the control cabinet. (Greenlee Bros. & Co.) 
Circle 62 on page 89 for more data 


Automotive Inpustrigs, June |], 1954 


is mounted on a driving head with its 
axis in a horizontal plane. A gear 
shaving cutter engages the work gear 
with the cutter spindle centerline set 
at a crossed axis angle with the work 
gear. 

Either conventional or plunge-cut 
shaving methods can be performed. 
With the conventional method the 
work drives the cutter and the cutter 
is reciprocated across the work face. 
The cutter is automatically fed ver- 
tically at the end of each stroke and 
allowed to dwell at finished depth be- 
fore being retracted. 

When the higher production plunge- 
cut method is used, the work drives 
the cutter the same as with the con- 
ventional method, but the cutter is fed 
to depth without reciprocation. Na- 
tional Broach & Machine Co. 


Circle 61 on page 89 for more data 


Circular Broaches 


A line of broaches finishes external 
surfaces on circular metal parts such 
as slots, flats, notches and contours 
usually produced by index or multiple 
milling operations. 

The broaches are made in a wide 
variety of sizes in an external sur- 
face broach type and an internal type. 
The surface broach type can be 
mounted on the ram of conventional 
single or dual ram surface broaching 
machines. It broaches up to half of 
the periphery of a part in a single 
pass of the broach. If broaching op- 
erations are required around the en- 
tire periphery, the part, which is 


Circular broaches by National 


mounted on a fixture on the broaching 
machine table, is indexed and com- 
pleted by a second pass of the broach. 

The internal type of broach is 
mounted on the table of conventional 
utility hydraulic presses and finishes 
the entire periphery of the part. In 
this arrangement, the part is mounted 
on a holder on the end of the press 
piston rod and pushed down through 
the broach. National Broach & Ma- 
chine Co. 


Circle 63 on page 89 for more data 
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Huge Belt Grinds Aircraft Skins 


The Hill double housing abrasive belt grinder for tapered skins. 


What is claimed to be the world’s 
largest heavy duty abrasive belt 
grinding and polishing machine uses 
an 84-in, wide abrasive belt. The hy- 
draulic table type grinder is designed 
for accurately machining compound 
tapers on aluminum plates. This pre- 
cision built grinder is said to produce 
a finish superior to conventional taper 
rolling and milling operations. 

The double housing grinder as 
illustrated is powered with a 250-hp 
d-c motor, and the positive hydraulic 
reciprocating table drive of this unit 
permits instantly variable speeds. 
Equipped with a coarse grit silicon 
carbide abrasive belt, it is said to be 
equally efficient for heavy stock re- 
moval and grinding to close tolerances. 

The head assembly covers basically 
a dynamically balanced upper steel 
idler roll and a lower hard-rubber- 
covered contact or work roll, over 
which thé abrasive belt travels. The 
contact roll being the driving roll 
eliminates slippage of the abrasive 
belt. Both rolls are provided with a 
pneumatic brake mechanism. 

A pneumatic arrangement for rais- 
ing and lowering the upper steel idler 
roll also maintains a constant and 
uniform tension of the belt. 


84 


With both fast and slow motors to 
operate the elevating screws and ad- 
just belt feed, precision setting within 
0.00025 in. is claimed. 

In addition to a standard set of 
rectangular sections to hold the work, 
a vacuum chuck is furnished. Any 
portion of the vacuum chuck may be 
used at any time and the unused part 
can be automatically sealed off. 
The chuck can be tilted very quickly 
in any direction to produce either a 
single or compound taper; likewise, 
right as well as left hand sections of 
aluminum aircraft parts can be pro- 
duced on the same. 

The 84-in. wide by 16-ft. long table 
is reciprocated by means of two op- 
posed pistons and cylinders together 
with low pressure hydraulic pumps 
and valves. A pneumatic contact roll 
dresser will reface or redress the work 
roll at operating speed without re- 
moving it from the machine. 

Auxiliary equipment includes an 
overhead crane assembly consisting of 
rails extending to the unloading or 
discharging end of the machine, 
together with the bridge rail and a 
hoist with vacuum cup pick-up. Hill 
Aeme Co. 


Circle 64 on page 89 for more data 


Fine Cutting 


The Model C Airbrasive unit can 
be used for precision cutting, drill- 
ing, etching and light deburring on 
hard brittle materials. 

The cutting action is performed by 
a fine stream of gas-propelled abrasive 
particles — traveling at near super- 
sonic speeds — directed at the work 
through a small orifice nozzle. A se- 
lection of right-angle and straight 
nozzles with round and rectangular 
orifices is available for different cut- 
ting requirements. With the smallest 
nozzle, lines as fine as 0.008 in. can 
be cut. 

Cutting action is accomplished 
without the usual increase in temper- 
ature ordinarily experienced with 
other cutting methods. Surface ir- 
regularities in the material being 
worked are said not to affect the 
accuracy of the cut. 

The Model C unit is electrically 
controlled. Any dry, inert cylinder 
gas can be used as the propellant gas. 
A non-toxic specially graded alumi- 
num oxide powder is used for most 
cutting operations, but a lighter mix- 
ture of magnesium and calcium car- 
bonates is also available. S. S. White 
Industrial Div. 


Circle 65 on page 89 for more data 


Checks Blade Slot 


Air gaging has been developed for de- 


termining the amount of assembly clear- 


ance in the dovetail slots of a jet engine 

compressor vane support. A column type 

Precisionaire and a gaging spindle simu- 

lates the dovetail root form that fits into 

the slot in the compressor vane. Variation 

of 0.0001 in. is amplified to 1/4 in. on the 
scale. (Sheffield Corp.) 


Circle 66 om page 89 for more data 
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Six-Tool Turret Drill 


Up to six different drilling and tap- 
ping operations can be completed at 
one station with a versatile machine 
now available. The %-in. capacity 
spindles are independently set for any 
speed between 200 and 4000 rpm. 
Automatic reverse for tapping is 
available at each spindle. 

The turret head features a special 
self-centering positive drive that auto- 
matically locks the working spindle 
into alignment with the main spindle. 
Depth stop washers on plunge bolts 
are accurate to less than 0.002 in. 
variation. Speed control dogs select 
high or low motor speed range, and 
thumb screw controls give infinitely 
variable spindle speeds in either 
range. Howe & Fant, Inc. 


Circle 67 on page 89 for more data 


H&F turret drill 


Hot-Cold Test 


An automatic testing chamber 
which cycles test parts through alter- 
nate hot and cold temperatures, has 
been announced. 

The unit, which has a test cham- 
ber 30 in. long by 11 in. wide by 16 
in, deep, produces first a low tempera- 
ture, down to —120 F. It then raises 
the temperature to +200 F and will 
repeat the cycle as many as 100 times. 
Holding time at high and low levels 
is variable with a dual-set timer 
which determines half-cycle time any- 
where between 0 and 120 minutes. 
Cincinnati Sub-Zero Products Co. 

Circle 68 on page 89 for more data 
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The H-P-M two-way straightening press. 


Two Pressure Units for Dual Press 


A two-way straightening press with 
two pressure units—believed to be the 
first hydraulic press of its type—was 
designed to straighten parts such as 
forgings, castings, extrusions and 
weldments where it is necessary to 
hold down one point while applying 
pressure to another point or to apply 
pressure at two points simultaneously. 

Spot pressure can be applied over 
practically the entire press bed area 


Inside 
Fan 


A modernized convec- 
tion recirculating forc- 
ed draw furnace has 
the fan built-in. It re- 
circulates the hot 
gases through the work 
chamber at the rate of 
70 complete air 
changes per minute. 
The door is air oper- 
ated. The sloping 
front design assures a 
tight seal around the 
door frame. Temper- 
oture range is from 
250 F to 1250 F. 
Other furnaces of this 
type are available for 
operation to 1650 F in 
a wide range of sizes. 
(Bellevue Industrial 
Furnace Co.) 


Circle 70 on page 89 
for more data 





because the two pressure units have 
both longitudinal and traverse move- 
ment. Each pressure unit has a pres- 
sure capacity of 400 tons and the bed 
is 264 in. long and 96 in. wide. From 
each ram nose (ram up) to the bed 
is 60 in. and each ram has a 24-in. 
stroke. The press was built for Har- 
vey Machine Co. of Torrence, Calif 
Hydraulic Press Mfg. Co. 


Circle 69 on page 89 for more data 
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Profile Milling Machine for Tooling Production 


The No. 50M Aeroframe profile milling machine was designed for milling irregular- 
shaped complicated precision parts such as cast iron frames, forgings for aircraft pats, 
etc. Speed range is 125 to 4600 rpm; hydraulic power feed is available for table 
speeds from zero to 160 in. per minute. Cross rail and bed have replaceable hardened 
steel ways. The table and upper carriage carrying the spindle are mounted on roller 
bearoings. Automatic lubrication is provided to spindle bearings and upper carriage; 
one shot lubrication for table bearings. (Morey Machney Co.) 
Cirele 71 on page 89 for more data 


Versatile Adhesive 


Production of an industrial adhe- 
sive, which is said to have unique 
properties for bonding both similar 
and dissimilar materials, is an- 
nounced. Known as Phenoweld, this 
thermo-setting industrial adhesive has 
been found to have superior bonding 
ability for metal-to-metal, metal-to 
nylon as well as aluminum, steel, 
brass, copper, glass and nylon ad- 
hesions. Of particular interest is its 
ability to bond nylon to a variety of 
materials. 

It requires no primer. For general 
applications, it is applied in solvent 
solution by brush, spray or dip to 
both parts. When all of the solvent 
is evaporated, the adhesive is tack 
free, and remains so. The parts to 
be assembled are then held together 
under gentle pressure. 

For maximum physical adhesive 
bond and maximum chemical and 
solvent resistance, application of heat 
while the parts to be bonded are held 


86 


together is recommended. The maker 
emphasizes that this heat application 
is necessary only where a high de- 
gree of chemical and solvent resis- 
tance is required. H. V. Hardman Co. 


79 


Cirele 72 on page 89 for more data 


Special broach, Co- 
lonial HB1, for bear- 
ing cap faces. 


Versatile Switch 

A machine tool limit switch, Class 
9007 Type T, features the easy ad- 
justment of the basic device to ob- 
tain eleven different contact operat- 
ing sequences—using only a screw- 
driver, 

4 variety of operating lever arms 
are available which can be mounted 
Although 


only a small travel is required to op- 


in any angular position. 


erate the switch, a large amount of 
overtravel, approximately 80 deg, is 
provided in either direction. 
enclosures are fully gasketed with 
neoprene, making them watertight, 
oiltight and dust tight. Seven types 
of baseplates, as well as threaded 


Diecast 


holes in the side of the diecast box, 
permit mounting in a variety of posi- 
tions. Square D Co. 


Cirele 73 on page 89 for more data 


Quick Change 
for Three Sizes 


Locating faces on bearing caps are 
broached at the rate of 480 per hour 
with this special semi-automatic ma- 
chine featuring two adjustable sta- 
tionary insert-type broaches. 

Model HB1 has a 12-in. broaching 
stroke traveling at the rate of 30 
fpm. Maximum return speed is 60 
fpm. The fixture guides the bearing 
cap as it is pushed past the stationary 
broaching teeth by the ram. Three 
caps of different sizes are machined 
on the HB1 while using the same fix- 
ture. Two of the caps are broached 
with the fixture located as shown. By 
removing four holddown bolts, the fix- 
ture is inverted, and in this position 
performs its guiding function for the 
bearing cap with the greatest thick- 
Colonial Broach Co. 


Circle 74 on page 89 for more data 
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Pressure Tape 

A recently developed pressure-sen- 
sitive tape, Temp-R-Tape T, having a 
base of du Pont Teflon tetrafluoro- 
ethylene resin, provides a new and 
simple means for putting the resin’s 
unique properties to work in a wide 
variety of applications. The extreme 
chemical resistance of Teflon and the 
wide range of temperatures over which 
it maintains its properties indicate 
that the tape will be used for sealing 
high-temperature ducts and chemical 
ducts. The manufacturer indicates 
that the tape, using a silicone polymer 
adhesive, is completely effective over 
the temperature range of —80 F to 
400 F, 

Additional uses for the tape are as 
a facing material, providing a non- 
sticking surface for packaging ma- 
chinery, and as an electrical insulat- 
ing tape. 

Temp-R-Tape T adheres readily to 
a variety of surfaces including glass, 
aluminum, steel, phenolics, copper, and 
brass. It is being manufactured in 
widths varying from % to 12 in. Con- 
necticut Hard Rubber Co. 


Circle 75 on page 89 for more data 


Non-Fe Mill 

A low-priced medium-sized hydrau- 
lic-powered unit for high speed milling 
of non-ferrous metals, the A-245 is 
claimed to increase normal milling 
speed of all sizes and shapes of parts 
from 100 to 600 per cent. 
features 
are: centrally located simplified hy- 
draulic feed controls; the fact that 
manual control can take over at any 


Among the engineering 
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Machines After Cutoff 


A Double-Matic screw machine processes both the front and back of work pieces in one 
complete cycle, performing additional work after cut-off. A tool-holding turret revolves 
on an axis parallel to the spindle. The final turret position is occupied by a live 
spindle which contains a collet and runs at the same speed as the main drive spindle. 
This live spindle grips the work piece, supports it during cut-off and continues to 
hold it. Then, while turret tools machine the next piece, the back end is machined by 
tools mounted on the headstock. Almost any operation—drilling, reaming, tapping, 
threading, forming or chamtering—can be performed as easily on the back end as on 
the front. (Porter-McLeod Machine Tool Co., Inc.) 
Cirele 76 on page 89 for more data 


time without stopping the hydraulic 
system; the directional, knee, cross 
and table feed controls with five for- 
ward and reverse positions including 
rapid traverse; table speeds from zero 
to 150 ipm. 

The 7%-15 hp, 3600/7200 rpm 
spindle motor is raised or lowered by 
air and manually operated for close 
adjustment. Capacity is 19% in. less 
cutter width; length 28 in. Table size 


The Onsrud A-245 

milling machine for 

non - ferrous metals 
plastic and wood 


is 14 by 26 in., travel 28 in.; cross 
slide travel 14 in., knee travel 10 in. 
Lubrication is mist feed on motor; 
Bijur pressure feed on table and cross 
slide; pressure grease on balance of 
slides and bearings; coolant mist feed 
on the cutter. Onsrud Machine Works, 
Ine. 


Cirele 77 on page 89 for more data 


improved Tow 


New features to provide greater 
driving safety, comfort and simplicity 
have been incorporated in the re- 
designed “Clarkette 5” line of gen- 
eral utility towing tractors, accord 
ing to the manufacturer. 


While basic dimensions of this 500- 
lb drawbar pull capacity machine 
have been retained, the driver plat- 
form has been lengthened and the 
brake pedal relocated to provide more 
room for the operator without affect- 
ing the turning radius and the inter. 
secting aisle dimensions. The control 
lever has been altered to reduce hand 
fatigue and the center control link- 
age has been moved to a lower cross 
bar, so that the control handle is now 
obstruction free. The Continental N- 
62 engine has been equipped with 
revised piston rings and aluminum 
pistons. Clark Equipment Co. 


Cirele 78 on page 89 for more data 
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Catalytic Exhaust Purifier for Diese!s 


A catalytic muffler that effectively 
reduces the noxious and irritating 
components of four-cycle Diese] en- 
gine exhausts has been developed. The 
device, called the Dieseler, attaches 
directly to the engine exhaust mani- 
fold. It has permitted a standard 
Diesel-powered tractor-shovel to op- 
erate underground without danger 
from exhaust fumes. Prototype Die- 


selers in tests eliminated 65-85 per 
cent of irritating hydrocarbons, 80- 
90 per cent of carbon monoxide, when 
operating fairly steadily at 60 per 
cent or more of rated load. Each of 
eight standard sections contains 73 
porcelain rods coated with alumina 
and platinum alloy. Ozy-Catalyst, 
Ine. 


Cirele 36 on page 89 for more data 


Rubberized Copra Product for Cushions 


Co-Ro-Tex, a latex treated cushion- 
ing material of exceptional resilience, 
toughness and durability was devel- 
oped from coir, an allied product of the 
copra industry. Odorless, dust and 
lint-free, it is said to be used where- 
ever curled hair, foam rubber, rub- 
berized glass or rubberized tampico 


fibre may be used. It is available in 
flat sheets, 25-yd rolls, or die-cut to 
many shapes. It is produced in three 
densities in widths up to 72 in. and 
in thicknesses ranging from % to 
four in. Columbian Rope Co. 


Circle 37 on page 89 for more data 


Quick Disconnect for Vibrating Rods 


A quick disconnect unit for rod or 
cable controls is designed to eliminate 
endplay and looseness. It features a 
chuck-like locking unit with sliding 
collet which has withstood exhaustive 
vibration tests. 

Although only 3% in. long, the H. P. 
Quick Disconnect has been tested 
successfully for tensile and compres- 
sion loads of approximately 2000 Ib. 


Viny! Sheet 


Boltaflex supported vinyl upholstery 
materials are now being produced for 
the automotive industry. They have 
a tough viny] face sheet supported 
with a knitted jersey or woven fabric 
backing. They are available in 
leather-like finishes and fabric-like 
textures in standard or custom colors. 
Bolta Products, Div. of General Tire 
& Rubber Co, 


Circle 39 on page 89 for more data 


Its stainless steel construction, as 
well as its performance features, 
meets all National Aircraft Standards 
Committee specifications. It is sup- 
plied from stock for all standard 
thread sizes, and is easily adaptable 
for any specially designed attach- 
ments for rod or cable use. Hydraulic 
Products Co. 


Circle 38 on page 89 for more data 


Multi-Purpose Hose 


A new hose, Conductall, designed 
for general industrial use, will con- 
duct air, oxygen, acetylene, water, oil, 
grease, gasoline, kerosene and many 
dilute chemical and acid solutions. It 
is recommended for use on air oper- 
ated tools, for welding and cutting, 
and for all types of water service. 
Republic Rubber Div., Lee Rubber & 
Tire Corp. 


Circle 40 on page 89 for more data 


Al-Clad Bearing 


An aluminum-clad steel bearing, 
called Moraine-400, now in produc- 
tion, has a layer of babbitt electro- 
plated over the aluminum. A new 
alloy steel provides a strong ductile 
bond surface. Life expectancy is said 
to be several times that of ordinary 
babbitt bearings currently used. Mo- 
raine Products Div., General Motors 
Corp. 


Circle 41 on page 89 for more data 
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Aero Asbestos 1 


Asbestos Products for Aircraft, 
Form 4920, describes products for 
coated asbestos fabrics for sealing 


aircraft engine firewalls; heat-resis- 
tant, non-absorbent tadpole tapes for 
sealing jet engine firewalls; heat and 
air transfer ducts; R/M 


: packings 
made of Inconel for sealing exhaust 


system joints and adjustable jet noz 
zlies; and asbestos tapes, cloths and 
tubing. Raybestos-Manhattan, Ine. 


Disk Brakes 2 
A hookl disk brakes, 


non-technical] 


et about writ 


language, de- 


cribes the engineering and safety 
features of this type of brake. Auto 
Specialties Mfg Ce 
Magnetic Separators 3 
Information on the construction 
and 1 yf magnetic separators fo: 
fast and ea handling of steel sheet 
i plates is included in a short bul 
é recently published by Basco 
Manufacturing Co. 


Copper Tube 4 
Properties, applications and advan 
tage of and Weldrawn 


beryllium copper tubing are presented 


seamiess 


mpletely in Data Memorandum No 


offered by Superior Tube Co. 


Type 4300 Steel 5 


Bulletin 


NS-1, six pages, gives in 
16 charts a digest of information on 
the composition, heat treatment, 
transformation characteristics and 
mechanical properties of the standard 
AISI and SAE nickel-chromium-mo 
lybdenum steels. International Nickel 
Co. 


Welding Buffers 6 


“Resistance Welding at Work,’ 
Vol. 3, No. 8, rel: standard 


resistance welders have been adapted 


ites how 


1ultiple weld 


yperation on auto- 
, ak uv Bros . 


toan 
mobile 


Inc 


bumper guard S 


Shot and Grit 7 


Properties and uses of the Blastrite 


line of abrasive materials, including 


chilled cast iron, Hi-alloy “B” cast 
iron and malleable shot and grit, as 
well as steel] and cut steel wire shot 
are fully explained in Catalog AB-53 
Included i a consumption chart, 


experience under average 


Abrasive Shot and Grit 


Lift Trucks in Auto Plant 8 


How 85 per cent of items handled 
Hudson Motor Car Co. are pal- 
letized in nit | } re rted in 


Job Study No. 129. Towmotor Corp 


(Please turn 


page) 
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Gaging Practices 9 


A primer on modern plug and ring 
gaging is included in the latest 24- 
page catalog of H.C. Clatfelier Co. 


Superfinish 10 
The Superfinishing process has made 
the few 
new catalog recording thi 
progress includes a brief description of 
the process; 


tremendous strides in past 


years. A 
complete specifications on 
the 12 machines and five attachments 
available for this work; plus informa- 
tion and photographs on 28 different 
job applications. Form 1169. Gisholt 
Vachine Co. 


Small Switches 11 


Four-page catalog 74 gives complete 
information on 15 ultra-small type V3 
precision snap-action and 

(postage stamp 
aid to the 
highest electrical rating, for the over- 
all size, of any snap-action switch 
Micro Switch Div. of Min- 


is-Honeywell Regulator Co. 


switches 
auxiliary 
ize), 


actuator 


which are have 


available 


ne apol 


Industrial Plastics 12 


Data on the manufacture, grades, 
properties, and use of 
laminated plastic sheets, tubes, rods, 
and special shapes is available in a 
16-page bulletin. 


fabrication 


The company’s spe- 
cial plan for plastic products develop- 
ment and production is covered in de- 
tail. Performance records of plastic 
bearings in industrial and marine ser- 
vice are included. Joseph T. Ryerson 
& Son, Ine. 


Impact Testers 13 


Sonntag pendulum-type impact ma- 
chines with capacities of 
240 ft-lb and 48 ft-lb for metals and 
plastics respectively are described in 
a new four-page bulletin, No. 4211 
from Baldwin-Lima-Hamilton Corp. 


maximum 
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junction blending, burr re- 
and 


Gear Finishing 

Surface 
moving, cleaning operations on 
gears with Brushamatics are outlined 
in an eight-page bulletin, R291-10M. 
The Osborn Mfg. Co. 
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15 


of enclosed 
o 30-hp range 
booklet 


General Electric Co 


Enclosed Motors 
The Tri-Clad “55” 
motors in the one t 


line 
are 
pictured and described in 


GEA-6012. 


Oscillograph 16 


A lucid description of the type 5-114 
recording oscillograph, 18 or 26 chan 
nels, is given in bulletin CEC-1500C, 
16 pages. 
Corp. 


Consolidated Engineering 


Universal Mill 17 


A vertical milling machine with a 
universal head is described in a flyer 


from Duff Machine Co. 


Precision Bench Mill 18 


Power feed and coolant system are 
optional features of a precision bench 
type milling machine with a complete 
set of accessories available. Four 
page bulletin. Elgin Tool Works, Inc. 


Air Cylinders 19 

Heavy-duty (200 psi) air cylinders 
featuring interchangeable mounts, in 
from 1% to bore, 
specified in a 12-page catalog. FP 
Mfg. Co. 


sizes six-in. 


are 


teh 


Protects Presses 20 


A hydraulic overload pitman to pro- 
tect punch presses and dies from over- 
load damage is illustrated in flyer 205. 
Dayton Rogers Mfg. Co. 


Silent Chains 21 

An 88-page Silent Chain Book, con 
taining detailed engineering data, is 
believed to be one of most 
books loped on this 
Pre-engineered stock 
for normal requirements are listed in 
Book 2425 


pages outlines 


the com 


prehensive deve 
ubject. drives 
one l6-page section of 
Another section of 22 
the procedure for selecting completely 

It ine 
veniently indexed table of service fa 
ind ch 

‘ 


computatior 


engineered drives. ides a con 


tor rating tables, iin lens 
and center distance 
eccion on drive 
chain widths; 


dimensions; 


component 


available chain and 
tolerances, 


materials, and other pertinent datu 


wheel wheel 


The section on accessories covers ca 
ys and tensioners. Complete 

tional and technical data, 

stallation, maintenance, 

ribed 

Link-Belt Co. 


tion procedures, are des¢ 


final section. 





SPECIAL MACHINING 
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These extras are in adg 


BLD DRAWN 
ROUND AND 


—_————_— 
3/8" toless than 
7/16 to less than 
1/2" to less than 
9/\e to less than 
5/68 to less than 
11/16' to less than 
13/16" to less than 
15/16" to less than 


11/8 to less than 
1 7/16" to less than 
1 15/16" to less than 
21/4 to less than 
2 15/16" to less than 
3 
3 
4 
5 


wawwee ve 
wn we eee? 


3/16 to less than 
13/16" to less than 
1/16" to less than 
15/16" to less than 


coLD FINISHED LEADED awl 
ALSO AVAILABLE i 


over .55% oF 
Cop eld also offers LEDLOY* and leaded Heat Treated 
in a variety of sizes and surface con- .006" 
ditions, including old finished bars, annealed - 
Jude cold drawn, 012" 
polished, within our 
Semi-finished products 
suc 4 blooms are also available 
for re-rolling oF forging purposes 





* Inland Ledioy License 
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AIRCRAFT PRODUCTS 


FOR ADDITIONAL INFORMATION, please use postage-free reply card on PAGE 89 


Lock Nut Lines Redesigned to Save Weight 


Lighter lock nuts, in four lines cov- 
ering most aircraft requirements, are 
now in production. Weight saving is 
accomplished through new designs and 
lighter materials, and is of the order 
of % to 2% |b per 100 nuts. 

The Blue J line of aluminum lock 
nuts is designed to be inter-change- 
able with standard AN 365 steel nuts, 


while 65 per cent lighter. The line 
includes hex nuts (right, contrasted 
to the heavier steel nut it replaces), 
floating anchor, anchor, and gang 
channel nuts in 14ST-6 and -7, 24ST-6 
and 75ST in sizes through 4-28. Blue 


Small Geared Motors 
Two 400-cycle a-c geared motors are 


available. The background motor 


<= _-, 


measures three in. in length by 1% 
in. in diameter. It has an output 
torque to 80 in.-oz at speeds from one 
rpm. Foreground motor measures two 
in. in length by one in. in diameter, 
and has an output torque to 10 in.-oz 
at speeds from one rpm. 
Western Engineers, Ine. 
Circle 47 on page 89 for more data 


Mission- 


Lube Pump 


A package unit used on jet engine 
test cells pumps lubricating oil into 


92 


them from aluminum 
nuts of lower strength. Weight sav- 
ings run up to one lb per 100. 

The Type Y 


nuts 


dye identifies 


line of steel non-fixed 
(right) in sizes 10-32 through 
%-18, are 25 per cent lighter because 


of the double-hex design, without sac- 
rificing strength. Edge clearance can 
be reduced and bolts located closer to- 
gether. 
per 100 

Type LH (right) is an all-metal an- 
chor and gang-channel lock nut for 
temperatures up to 550 F. Instead of 
using slotted beams, the top of the 


Weight savings run to 1.9 lb 


the engine. The oil is held at a con- 
stant temperature and pressure the 
same as actual operating conditions. 

The equipment consists of air op- 
erated valves, 20 gpm Yale & Towne 
pump, Cuno filter, 
load cell and 
Parker fittings, explosion-proof mo- 
tor and lockout button. All electrical 
parts are explosion-proof. Double-A 
air-operated valve controls the direc- 
tion of the flow of oil. J. N. Fauve. 


Co. 


heat exchanger, 


precision indicators, 


Cirele 48 on page 89 for more data 


Smallest Accelerometer 


Par performance with only about 
half the weight and size of the for- 
merly required component is the fea- 
ture claimed for a so-called sub-sub- 
miniature accelerometer (strain wire 
type), said to be the world’s smallest. 
With a maximum length of one in., 
the accelerometer weighs 14 grams. 
It offers a range of +0.5 to 100g and 
accuracy of one per cent full scale. 
Natural frequency is 30 to 250 cps, 
with damping factor of 0.7 of critical. 


threaded area is reduced at 90-deg in- 
tervals, displaced slightly. Threads be- 
low the locking area assume normal 


fap fie 


loading. Locking is elastic, radially. 
These weigh 45 per cent less than sim- 
ilar beam-type nuts. 

A line of beam-type nuts, ZAIW, 
previously announced, is available in 
two types for 800 or 1200F service. 
The two-part nuts use a less costly 
material for the base, reserving the 
high-hot-strength alloy for the 
threaded part. Weight was reduced 30 
per cent. Elastic Stop Nut Corp. 


Circle 46 on page 89 for more data 


Typical uses include acceleration mea- 
surements, flutter analysis, vibration 
investigations, impact research, guided 
missile telemetering. 
tific Corp. 


General Scien- 


Circle 49 on page 89 for more data 


Magnetic Amplifier 


A rugged magnetic amplifier has 
been developed for flight control sys- 
tems using artificial “feel.” 

The amplifier affords a simple, re- 
liable means of amplifying feeble 
signals generated by the 
dynamic air pressure instrument of 
the servo system into electric currents 
strong enough to operate equipment 
directly or to energize relays. Air- 
borne Accessories Corp. 


electrical 


Circle 50 on page 89 for more data 
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* chrome plated 


... like many other leading engine manufacturers, 


selects and distributes PERFECT CIRCLE 


2 in 1 chrome piston ring sets for authorized replacement service 





* 
Perfect Circle sistossinc 


THE STANDARD OF COMPARISON 


Automotive Inpustries, June 1, 1954 





C4sewwations. 


Hydraulics 
Progress ° 


The recent Vickers conference on 
machine tool hydraulics emphasized 
the important role of industrial hy- 
draulics systems. One of the major 
problems facing automotive users is 
the shortage of trained people capa- 
ble of designing, trouble-shooting, and 
maintaining hydraulic systems and 
their associated plumbing and acces- 
sories. It is noteworthy that Vickers, 
Illinois Institute of Technology, and 
other organizations have training 
courses to this end. Also of interest 
is the fact that U of M is breaking 
ground for an extensive laboratory 
for fluids studies and will be in posi- 
tion to train hydraulics engineers for 
industry. An article devoted to the 
Production Machine Tool Hydraulics 
Forum, sponsored by Vickers, Inc., 
will appear in Automotive INDUS- 
TRIES, June 15. 


Special 
Vehicles 


On a _ recent visit to Available 
Truck in Chicago, we were impressed 
with the success of this company in 
the field of creating and building ex- 
tremely specialized motor vehicles, 
even on a one of a kind basis. Their 
latest product is a tractor type vehicle 
to be used as a work horse in spot- 
ting trailers at terminals and ware- 
houses for the Jewel Tea chain. They 
think this vehicle would be equally 
useful in loading trailers onto “piggy- 
back” freight cars. 


Automation 
Techniques 


Automation is sweeping the indus- 
try. Yet it is important to bear in 
mind that the basic principles of 
mechanization and automaticity have 
been with us for 25 to 30 years or 
more. Examples too numerous to 
mention have existed where an auto- 
matic machine was equipped with 
nutomatic loading and unloading to 
produce what we would call automa- 
tion today. What the new concept has 
accomplished is to organize complete 
fabrication lines and entire depart- 


O4 


By Joseph Geschelin 


ments into a fully automatic cycle. 
Basically, automation depends upon 
the same principles of cost economy 
that govern any manufacturing situ- 
ation. It is a question whether a 
given setup will pay off. And the 
same principle applies whether the 
plant is large or small. 


Machinery 
Exports 


Exports of machine tools have de- 
clined seriously since the end of the 
war, according to the experts. Re- 
cently we listened to an account of a 
business trip through Japan by one 
of our friends. He mentioned that 
very little modern industrial capacity 
exists among the big producers in 
that country. He saw physical evi- 
dence of the effectiveness of air raids 
over Japan. His conclusion is that 
Japan should be a terrific source of 
business for American machine tool 
builders, provided this Pacific bastion 
remains in our orbit. 


Shielded 
Machinery 

At the recent annual meeting of 
NMTBA it was disclesed that military 
agencies are demanding electronic 
shielding of machine tools to prevent 
interference with radio, radar, and 
other electronic devices. This is a 
problem of major proportions. We 
suggest that the machine too] in- 
dustry seek the help of automotive 
laboratories where a similar solution 
was found during the war years on 
military trucks and tanks. 


Machinery 
Leasing 


Leasing of almost everything from 
tools to trucks is now engaging the 
attention of the machine tool indus- 
try as well. Explorations are being 
made as to the practicability of leas- 
ing certain types of machines, par- 
ticularly special automatic equipment. 
It might work out in the case of 
small organizations where a particu- 
lar type of machine may be needed 
for a contract job or an emergency 


of short duration. Might be more 
economical than charging an expen- 
sive machine to a single job or con- 
tract, probably more economical than 
improvising. 


Pure 
Water 


There is always something new 
under the sun. According to the Rohm 
& Haas Reporter, Culligan, Inc., of 
Northbrook, Ill., has set up a system 
of franchised dealers to distribute de- 
ionized, mineral-free water. Here is 
an answer to cooling system problems, 
probably to many laboratory and in- 
dustria] problems as well. 


Frameless 
Construction 


At the recent SAE Passenger Car 
Meeting in Detroit, Laurence Pom- 
eroy mentioned that most foreign 
makes have frameless construction. 
This has been the subject of consid- 
erable discussion in industry circles 
here and subsequent comment from 
the floor intimated something tangible 
may come in the not too distant fu- 
ture. At present only Nash and Hud- 
son have frameless design. 


Export 
Design 

In a prepared discussion at the 
SAE Passenger Car Meeting, Maurice 
Olley of Chevrolet touched on U.S. 
exports of passenger cars if and 
when free trade becomes established. 
He made a good point of the fact 
that when this time comes domestic 
producers must think in terms of 
small cars suited to foreign markets 
rather than trying to sell standard 
American cars. If we are to win and 
hold export markets, we shall have 
to give them the kind of transporta- 
tion suited to their specific needs. 


Forging 
Lubes 


Apparently one of the major needs 
of the hot forging industry is some 
new type of die lubricant that will 

(Turn to page 128, please) 
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GISHOLT 
NO. 12 HYDRAULIC 
AUTOMATIC LATHE 


What makes this machine so popular? 


It’s the simple basic application of hydraulic 
principles— perfected through the years. It’s a 
single spindle machine that handles all classes 
of work—holding with a chuck or an arbor, 
with fixtures, or with a work driver for 
between centers. Front carriage alone will 
perform 14 different cycles. Independent rear 
slide can be positioned at any angle to the 
work. Feeds are infinitely adjustable...not 
limited by cams. Here’s the versatility, the 


THE GISHOLT ROUND TABLE 
represents the collective experience of 
specialists in the machining, surface- 
finishing and balancing of round and 
partly round parts. Your problems are 
welcomed here. 


4 fo, y! 
}4 Tas oN 
a eo 
TH mi 


MACHINE COMPANY 


ar | 


Madison 10, Wisconsin 


TURRET LATHES «© AUTOMATIC LATHES 


speed, the automatic cycle, and the easy change- 
over that mean big savings for scores of users. 
Why not for you? 


If you have parts up to 12” to produce at 
lower cost, look at the Gisholt No. 12 Hydrau- 
lic Automatic Lathe. Call your Gisholt repre- 
sentative. Or write us. 


This new catalog will show you why. 


All operating features are clearly 
described, fully illustrated. Here, too, 
are 28 different jobs to show many 
classes of work and tooling possibilities. 
Write for your copy. 


Gisholt Machine Company 
Madison 10, Wisconsin 


Please send my copy of the catalog describing the Gisholt 


No. 12 Hydraulic Automatic Lathe 


Name 


SUPERFINISHERS + BALANCERS «+ SPECIAL MACHINES 
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METALS 


Not Much Increase in Steel Output Expected Before Third 
Quarter of Year. Steel Scrap Prices Up, Lead Remains Firm. 





By William F. Boericke 


Steel Operating Rate Unchanged 


Leaders in the steel industry admit that the ex- 
pected spring upturn in demand has not materialized. 
But they derive some satisfaction from the general 
stability of the basic price structure, in sharp contrast 
with previous experience in times of low demand. 
They believe that inventory reduction by their cus- 
tomers has nearly run its course and point out that 
the rate of incoming new orders although generally 
of limited tonnage, is increasing. 

In short, it appears that new business is support- 
ing the current operating rate which has held about 
68 percent of ingot capacity for more than two 
months. In the first quarter the production rate 
averaged nearly 73 per cent but this in part was at 
the expense of order backlogs. 

A little protective buying in May was credited to 
hedging on a possible steel strike that might follow 
breakdown in labor negotiations to take place in June 
But the chances are remote for a steel strike in the 
opinion of the trade. With 16 per cent of steel 
workers idle and an estimated 20 per cent working 
less than 40 hours a week, conditions are obviously 
stacked against the union for expecting any sizable 
wage increase at this time. Best guess—a token hike 
in hourly rates and some increased fringe benefits 
that might add up to about 5-8 cents per hour. 

Steel officials are not sanguine that an upturn will 
come before the third quarter. Summer is usually a 
dull period in the trade and if threat of a work stop- 
page is removed, buyers who now know they can 
obtain most steel products promptly from abundant 
stocks will continue their cautious purchasing policy 
I'he present 68 per cent operating rate might rise to 
about 73 per cent when inventories are brought in 
line. That’s as much as anyone wants to project for 
the next month or two 


Best Selling Steel Products 

Not all steel products are slow. The record activity 
in the construction field has made structural shapes 
the strongest feature of the market. Unlike other 
steel products, demand has been so good that sellers 
have not been forced to absorb freight. Oil country 
yoods are also moving relatively well and tin plate. 
with the canners’ big season ahead, has been well 


taken. With farm equipment business reported better, 
galvanized products show an upturn. 

Warehouse business is spotty. Current volume is 
reported off 40-50 per cent from last year. Com- 
petition is severe and freight absorption is general. 
Cold-finished bars have been in over supply. Com- 
petition of foreign steel at prices below domestic 
market has been noticeable, particularly on the west 
coast. 

Base steel prices were slightly reduced in the 
Detroit area in May, but the action was not followed 
elsewhere. However, outside producers had to absorb 
freight to the extent of the cut. Demand for alloy 
steel, while slow by comparison with a year ago, 
showed some improvement in May. Railroad busi- 
ness was at a low ebb. 


Scrap Prices Stronger 

By the middle of May the Jron Age composite price 
of steel scrap had registered its eighth consecutive 
advance to $27.58 per ton, highest since February. 
While weekly increases had been small, they were 
regular. Historically regarded as a barometer of steel 
activity, the trade thinks that stronger scrap markets 
reflect a long overdue internal correction rather than 
a portent of better steel demand. Most scrap con- 
sumers are believed to have adequate stocks. 

With low scrap price there has been less demand 
for pig iron from the steel makers and in conse- 
quence iron ore prices may soften. Increased foreign 
shipments of ore particularly from Venezuela insure 
adequate supplies. Signing of the bill to construct 
the St. Lawrence Seaway, of course, will bring in 
substantial imports from the Quebec-Labrador field 
over the longer term. 


Government Refuses to Ease 
Stockpiling of Nickel 

Big users of nickel as yet have not suffered from 
curtailment of supply but small consumers have been 
pinched. Their protests to Washington have received 
scant sympathy. The Government refuses to slow 
down stockpiling and in consequénce there is less to 
vo round to industry. Electro platers have been main- 
ly hurt by diversion of nickel to meet the Govern- 
ment’s objectives. 

In spite of the present scarcity of nickel the long 
term outlook is for an increased supply. Considerable 
new production will be coming on the market from 
new mines in 1954-55 which may well prove in excess 


(Turn to page 102, please) 
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Host of Products Viewed 
At Aviation Trade Show 


Nearly 60 exhibitors assembled at 
the International Aviation Trade 
Show in New York last month to 
demonstrate a broad diversity of mate- 
rials, products, and services for the 
aircraft industry. Displays included 
tools, hardware, air navigation aids, 
electrical devices, materials handling 
equipment, plastics, engines, packag- 
ing, etc. 

Curtiss-Wright was on hand with 
its graphic display of aircraft en- 
gines now in production and under de- 
velopment, while Remington Rand 
demonstrated its new electronic com- 
puter systems. Bendix Aviation Corp. 
showed its line of aircraft brakes, fuel 
metering systems, landing gears, and 
ignition systems, and Buda Co. had 
on the floor representative models of 
its fork lift truck line and industrial 
towing tractors. 

Plastics for aircraft applications 
came in for their due share of atten- 
tion in the displays of Mastercraft 
Plastics Co., Mycalex Corp. of Amer- 
ica and Scheid! Manufacturing Co. 
The widespread current interest in 
versatile plastic materials was spot- 
lighted at a forum on “Metal and 
Plastics.” 


RUSSIAN SPORTSTER AND LIMOUSINE 


In the top picture is shown a hardtop Russian sports car built on a ZIS-110 chassis. 
Engine of this two-seater is an eight-cyl, in-line unit of 366 cu in. piston displacement 
and rated at 140 bhp at 3600 rpm. Compression ratio is only 6.85 to 1, since high- 


octane gasoline is not generally available for 


automobiles in the USSR. At the bottom 


is Russia's largest passenger car, the eight-passenger ZIS-110 made in the Stalin Auto 
Plant in Moscow. Its 140-hp engine provides a top speed of 85 mph. Wheelbase is 
150 in., overall length 240 in., and tread 64 in. 


The formal program, held in con- 
junction with the show itself, also in- 
cluded a forum on jet and reciprocat- 
ing engines and a motion picture 
demonstrating uses of the helicopter 
in the far North. Roy T. Hurley, 


president of Curtiss-Wright, was the 
first recipient of a plaque to be 
awarded annually by the show man- 
agement to an aviation figure who has 
made an outstanding contribution to 
the field. 
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Region 
New England 
Middle Atlantic 
South Atlantic 
East North Central 
East South Central 
West North Central 
West South Central 
Mountain 
Pacific 


eenegvewn- 


Total United States 


States comprising the various regions are 
Vt.—Zone 2; N. J. N. Y., Pa 
Va., W. Va.-—-Zone 


4; Ill, Ind., Mich., Ohio, Wis. 





March 


Zone 1; C« 
Zone 3; Del., D. of C 
Zone 5; Ala., Ky 


FIVE SECTIONS OF THE U. S. IN MARCH REGISTER GAINS OVER YEAR AGO 
‘New Car Registrations by Regions 


Three Months 


1954 


67.017 
228 .090 
141 563 
314,271 
60 653 
110,892 
118,144 
34,604 


March 

1953 
28 564 
94 066 
57.334 
131,308 
22,988 
43,564 
41,084 
16 , 287 
51,173 


February 
1954 


115, 787 


486 368 1,191,021 
I Zone 6; lowa, Kar 


n., Minn 
Zone 8; Ariz., Colo., Ida 


Mont 


Miss., Tenn 


1953 


69,415 
234,924 


Per Cent Change 
Three Months 
1954 over 1953 


~ 3.45 
- 2.91 


Mar. over 
February 


+45. 69 


Mar. over 
Mar. 1953 


5 
5 
2 
1 
) 
7 
9. 
6. 


Mo., N. D 
Nev., N. M 


8. D.—Zone 7; Ark., La., 


Z Okla., Tex 
Utah, Wyo 


Zone 9; Cal.. Ore , Wash. 








Automotive INnpustries, June 1, 1954 





vv 


o~ 


> 
i 


th 


BORG-WARNER 
ER TOUCH’ POWER BRAKES 


Designed for Service Shop Installation on Most '46 to '54 Model Cars 


By now, most car owners are aware of the many ad- 
vantages of power brakes. Smooth, instant response to 
light pedal pressure . . . quicker, shorter, surer stops 
. . . less strain, less fatigue, greater driver comfort. 

But up until recently, power brakes were available 
only as factory installed optional equipment on certain 
makes of new cars. Now—thanks to Borg-Warner en- 
gineering—B-W ‘‘Feather Touch” Power Brakes can 
be installed in an hour or so on most ’46 to ’54 models 
of all popular makes of cars. 

As with scores of other Borg-Warner products, this 
new unit is engineered out of deep experience with the 


automotive industry’s high standards. It has a mini- 
mum of wearing parts, requires no lubrication, is un- 
affected by changes in climate. And it is the industry’s 
smallest, most compact unit, low in price, dependable 
in performance. 

Designed and built by B-W’s Marvel-Schebler 
Products Division, the new ‘‘Feather Touch’’ Power 
Brake is another example of Borg-Warner’s ‘design 
it better—make it better’’ tradition. One more in a 
long list of B-W contributions to the driving safety, 
comfort and pleasure of the motoring public. 

? 


EW engineering makes it work @.w production makes it available 


Almost every American benefits every day 
from the 185 products made by 


BorG-WARNER 


THESE UNITS FORM BORG-WARNER, Executive Offices, Chicago: ATKINS SAW « BORG & BECK « BORG-WARNER INTERNATIONAL © BORG-WARNER 
SERVICE PARTS « CALUMET STEEL ¢ CLEVELAND COMMUTATOR © DETROIT GEAR « FRANKLIN STEEL ¢ HYDRALINE PRODUCTS ¢ INGERSOLL 


PRODUCTS « INGERSOLL STEEL «© LONG MANUFACTURING «© LONG MANUFACTURING CO., LTD. 
MECHANICS UNIVERSAL JOINT ¢ MORSE CHAIN « MORSE CHAIN CO.,LTD 


« MARBON «© MARVEL-SCHEBLER PRODUCTS 
e NORGE « PESCO PRODUCTS ¢ REFLECTAL « ROCKFORD CLUTCH 


SPRING DIVISION * WARNER AUTOMOTIVE PARTS ¢ WARNER GEAR « WARNER GEAR CO., LTD. « WOOSTER DIVISION 





Shown here is the 
mold of 24ST sheet 
aluminum and 24ST 
reinforcing mem- 
bers for fuselage 
of target. The 
mold container 
and oven section 
are made up of 
steel angle and T. 
units. Note mov- 
able aluminum re- 
flectors on infra- 
red lamps in oven 
section. 


Mold With Integral Oven 


Used for 
Plastic Target 


N setting up production of its 
| recently developed plastic air 

target (see AUTOMOTIVE IN- 
DUSTRIES, April 1, p. 39), Bellanca 
Aircraft Corp. added a unique twist to the familia: 
bag molding process in the form of an oven integral 
with each of the two molds for the shell and fins of the 
unit. The molds are of 24ST sheet aluminum and 24ST 
reinforcing members. The mold container and oven 
section are made up of steel angle and T units. 


Mold for fins of 
the target has the 
same type of in- 
tegral oven as the 
fuselage mold on 
a smaller scale. 


100 


The Bellanca plastic target has a 

cigar-like shape and measures 19 

ft long. Currently under test by 

Army Ordnance, it has a total 

weight of 300 Ib., including equip- 
ment. 


The infra-red lamps (see illustrations) of the oven 
have adjustable aluminum reflectors for proper heat 
distribution. A blower is incorporated for exhaust air 
and to keep warm air circulating in the oven. 

The entire process for turning out the 19-ft long 

(Turn to page 112, please) 
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[| to make your new product, OR... 


[| to make a good product better, OR .. 
[ | as a new source of supply for you, OR... 


[] to provide dependable manufacturing facilities 


SOMEWHERE in your business there is a need 
for the many diversified facilities, the engineering 
skills and the wide production experience of 
Thompson’s SPECIAL PRODUCTS DIVISION. 


Whether it’s a question of design, research, devel- 
opment, product improvement, manufacture or 
source of supply... Thompson’s SPECIAL PROD- You can count on 


UCTS DIVISION provides fu// facilities for grind- 
ing, stamping, heat treating, machining, forging and Ss ITT OTA 
many other operations. And Thompson's testing 


and inspection methods during every operation a division of 
assure dependable accuracy for every product 


Write today for your free copy of “SPECIAL PRODUCTS”. Thompson Products 


Address: Thompson Products, Inc., SPECIAL PROD- 2196 Clarkwood Road, Cleveland 3, Ohio 
UCTS DIVISION, Dept. AA, 2196 Clarkwood Road, 


Cleveland 3, Ohio. 
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(Continued from page 96) 


of demand, according to the chair- 
man of the International Nickel Co., 
world’s largest nickel producer. Any 
move to raise the price of the metal 
should be resisted, he declared, as 
such increase would retard new de- 
velopment and affect adversely estab- 
lished trade relationships. 


Good Copper Business 
Continues 


Several reasons are given for the 
excellent buying that has taken place 
in copper. No doubt some consumers 
are taking no chances on a strike 
that might follow breakdown of wage 
negotiations and are rebuilding in- 
ventories. Copper producers are cash- 
ing in on their foresight in curtailing 
mine production last February when 
demand was falling off and the 30 
cent price looked shaky. At present 
production and consumption are in 
rough balance. With demand good 
from industrial consumers, the pres- 
ent price seems likely to hold for 
some time. July and August will be 
the critical months, when seasonal 
factors normally cause a slowdown 
for the Connecticut Valley fabrica- 
tors. 

April figures from the Copper In- 
stitute were good. Deliveries to 
fabricators totalled 104,800 tons, best 
month for the year to date. Refined 
stocks were little changed at the end 
of April from a month earlier, at the 
comfortable level of 124,500 tons, 
little more than five weeks’ supply. 

Best confirmation that business 
was satisfactory was the announce- 
ment by Kennecott Copper that it 
would recall 1200 men laid off at the 
mines, return to a six-day week, and 
restore half of the production cut- 
back of two months back. By mid- 
August the country’s largest producer 
will be turning out 5000 tons more 
copper. 

Brass mills report that incoming 
orders have been the best in the year 
and wire mills are operating above 
normal rate. Custom smelters are 
sold out of copper. The Chilean situ- 
ation still is in status quo but the 
big surplus has been whittled down 
to about 40-50,000 tons, after allow- 
ing for 100,000 tons which are ear- 
marked for the national stockpile. 

While the trade still expects to see 
copper sell below 30 cents per lb be- 
fore the end of the year, pronounced 
bearishness has all but disappeared. 
More metal will be available in the 
third quarter. General Services Ad- 
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Planned Expenditures Continue ‘High 














Iron and Steel Companies’ Annual! Outlay 
for New Plants and Equipment 
MILLIONS OF DOLLARS 





An investment of $775,000,000 will be made during 1954 for new plant 
and equipment in the iron and steel industry, according to Steel Facts, 
published by American tron and Steel Institute. With this outlay, the 
industry's postwar investment will! increase to almost $6.4 billion. Over 
$1 billion was spent last year for steel expansion in this country. 


ministration has established third 
quarter copper allotments for defense 
at 42,500 tons, down about 36 per 
cent from the 66,500 tons reserved 
for the second quarter. Industry will 
benefit by the reduction for the mili- 
tary. 


Lead Demand Steady, 
Zinc Still Unsatisfactory 


The lead market remains quietly 
firm at 14 cents per lb, with tolerably 
good demand here and abroad. Re- 
placement battery shipments for the 
first quarter were higher than the 
same quarter in 1953 and 1952, with 
the big season for buying ahead. 
While requirements for original 
equipment will be lower, lead con- 
sumption may be more as new cars 
will be equipped with 12-volt bat 
teries. An important new market for 
lead will be its use for nuclear shield- 
ing in shipping and handling con- 
tainers for radioscopes, 

April figures from the Zine Insti- 
tute gave scant cause to expect the 
zinc price to show much change un- 
less Washington takes some action on 
tariff relief. Production of slab zinc 
was off slightly at 70,233 tons and 
shipments were up to 70,525 tons of 
which 2489 tons went into Govern- 
ment account. 

However, for the first time since 
June, 1953, shipments exceeded 
smelter output, even if by a small 
margin. 

Stocks of slab zinc in the hands of 
smelters failed to show any appre- 
ciable reduction and remained above 
the 200,000-ton level as April ended. 


Unfilled orders declined 5500 tons to 
31,700 tons. The figures all add up 
to the conciusion that zinc still is a 
sick industry, and it’s quite probable 
that the Tariff Commission will rec- 
ommend a boost. Admittedly, the 
Administration is against tariff in- 
creases, but something more than 
stockpiling will be needed to satisfy 
the strong political pressure that will 
be brought to bear. 

The best that can be said is that 
zine stocks are in strong hands and 
there is little likelihood of distress 
selling at present «vices that would 
show large inventory losses. 


Judging Starts June 14 

In Model Car Competition 

Judging of winners in the 1954 
Fisher Body Craftsman’s Guild model 
car competition, which is expected to 
draw a record number of entries this 
year, will begin on June 14 in De- 
troit. Selection of winning models 
will be based on design, workman- 
ship, originality and practicality. 

This year’s event should be of spe- 
cial interest, since, for the first time 
in the history of Guild, young design- 
ers are offered the opportunity to 
build sports cars, hardtops, conver- 
tibles or station wagons as well as 
two- or four-door sedans. 

Fourteen winners selected from 
each state and the District of Colum- 
bia will be matched against other 
state winners for 40 regional awards. 
To date, the Guild has awarded 123 
university scholarships worth more 
than $40,000 and over $600,000. 
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For maximum performance 
specify BCA 
ANGULAR CONTACT BEARINGS 


DIMENSIONS AND IDENTIFICATION 
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Single Row—Light 








i Toutsiae pps 
These bearings feature a sturdy one- sal eee’ 

iece, S-section retainer. There is no ee wren ] ee ae 
Pp ' erainer. ere Is 7204-A ; ; 0.7874 “a | tase | 14 0.5512 


rivet to work loose, and the design of the 1a06-At | | 30 | tien | Ge | bea | te | oeage 
retainer permits bearing construction that 1208--A 0 | varen| a | Stave | 8 | onus? 
e 7209-A 5 17717 5 3 3465 ‘ 0 7480 
is fully angular-contact on both outer ned a ee PE pe 

. ° e ° T211-A 55 «| 2.165 39370 2 0 8268 
and inner rings. Low, medium, and high 7212-A 2 3622 43307 | 22 | 0.8661 
angles of contact are available in both Tai 7 | 27009 | ta | suas | 2 | o9ees 
z 7216-A e 2 9528 5.1161 2 0.9643 
light and medium series bearings. 
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7219-N 5 3.7402 6 6929 > 1 2598 


BCA Angular-Contact Bearings have the 

Tt . . 7220-N ° 3.9370 7 0866 1 3386 
ability to carry any combination of 7221 | 7221- 41339 74603 | 3% | 1ai73 
radial loads plus thrust loads in a a Taem | far | 120 | s73ea | 21 | eaces 1 578 
given direction, 
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BCA engineering cooperation and design Single Row—Medium 
assistance are available to help solve Bore 





. . Py Con: Ang) 
your problems involving ball bearings. ian 








Medium | Low High | ™ | Inches 
The BCA Engineering Handbook is Veen |vonw |ieeer | 20 | overs 
. ° 7306-Aj | 7306-N{ | 7305-T} 2 0.9843 

valued by engineers as an important rae. |ra0e. | rae iain 
*,* . . . . 7307- -N | 7307- 1 3780 
addition to their technical library. Avail- 7308-A | 7308-6 | 7308-T 1.5748 
able to chief engineers without charge. Taioa |rsiow |qaiek | 50 | 19085 
‘. 2 3 7311-A{ | 7311-N{ | 7311-T} 2 1654 
Write on your official stationery. 7312-At | 7312-N}] 7312-71] 60 | 2.3622 


7313-A{ | 7313-Ni | 7313-T; of 2.5591 
7314-A | 7314-N | 7314-T 70 2 7559 


7316-At |} 7316-N{ | 7316-T} 75 2.9528 
7316-A} | 7316-N} | 7316-T! 80 3.1496 
7317-At | 7317-N{ | 7317-7) 65 3.3465 


73186-At | 7316-N{ | 7316-T! 9” 3.5433 
7319-At | 7319-Nt | 7319-T* % 37402 } 
7320-A} | 7320-N} | 7320-T) 100 39370 | 8.4646 


7321-At | 7321-Nt 7321-7) | 105 41399 | 8.8563 
7322-At | 7322-N{ Ta88-T1 | 110 | 4.3307 240 | 9.4488 
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* Bearing corner radii wil! clear maximum fillet radius shown 
t For use of these sizes consult BCA Engineering ment 















































radial, thrust, angular-contact Ball Bearings 


BEARINGS COMPANY OF AMERICA 


DIVISION OF FEDERAL-MOGUL CORP. 
LANCASTER « PENNSYLVANIA 
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Basic Production Methods 


for Aluminum Pistons 


(Continued from page 69) 


To obtain the greatest economy in 


machining aluminum alloys, machine 
speeds must be high in comparison 
with speeds for other kinds of metals. 
Machine tools must be rigid and free 
from vibration to assure close toler- 
ances and good surface finish. Alu- 
minum pistons are normally supplied 


to the engine manufacturer in rough 
machined form, and it is important 
that finish machining be located from 
the same spots as for rough machin- 
ing to obtain uniformity of piston sec- 
tions. Chucks and fixtures for holding 
the piston during machining should 
be quick acting and positive but so 
designed as not to cause distortion. 
Tools properly ground for the ma- 
chining of aluminum alloys will have 
considerably more top and side rake 
than those used for the machining of 
steel. Carbide-tipped tools are used 
for long production life when ma- 


:. ball stud shown here is a perfect 


example of the precision methods and 


quality material that go into the produc- 


tion of all Brown Hardened 


Ground Parts. Twelve separate opera- 
tions are employed to produce this 
vital part. Every feature about this 
ball stud has to be right—every fea- 
ture is. It has strength, wear resis- 
tance, precision fit, true-ground 
spherical and tapered surfaces, close 


inspection and strict uniformity. 


Brown Hardened and Ground Parts 
have been serving the automotive 
industry for over 40 years. We 
refer you to any of our long list 
of satisfied customers. For infor- 
mation pertaining to your own 
requirements, simply write or 
wire. 


eugeee 











chining the higher silicon content alu- 
minum piston alloy, the cutting edges 
being diamond-lapped or honed to re- 
duce the coefficient of friction be- 
tween the tool and the work. The fol- 
lowing ranges are recommended for 
the contour angles of tools used for 
machining prior to grinding the 
skirt or ring grooving: cutting angle, 
62 deg to 80 deg; top rake, 20 deg to 
0 deg; front clearance, 8 deg to 10 deg; 
side rake, 6 deg to 10 deg; side clear- 
ance, 6 deg to 10 deg. Cutting speeds 
approaching 1000 fpm, cuts in the 
range of 0.015 to 0.030 in., and feeds 
up to 0.008 in. per revolution are 
quite practical when machining the 
outside surfaces of an aluminum pis- 
ton in one pass prior to grinding. 

A gang-tool roughing cut followed 
by a finish cut is good general prac- 
tice when machining ring grooves. 
For the finish machining of ring 
grooves approximately 0.010 in. finish 
stock is allowed on either side of the 
groove. Cutting speeds from 200 to 
275 fpm and feeds of 0.004 to 0.006 
in. per revolution are good practice. 
Finish usually 
ground with 0 deg top rake and 1 deg 


to 2 deg side clearance angle. They 


grooving tools are 


must be accurately ground and _ pol- 
ished for best results. 

At these high cutting speeds, a 
generous supply of coolant directed 
to the tool tip will increase too] life 
and assure adherence to close dimen- 
sional tolerances, A suitable lubricant 
or coolant should have low viscosity 
to permit chips to settle before re- 
cycling, resistance to oxidation, and 
no harmful effects on the work, tools, 
or operator. Many commercial lubri- 
cants and coolants meet these specifi- 
cations adequately. 

From 0.006 to 0.012 in. stock allow- 
ance should be provided for grinding 
to a cam contour. The grinding wheel 
is generally of the silicon carbide type 
Periph- 
eral speed of the grinding wheel is 
usually from 6000 to 7000 fpm and 
that of the piston is approximately 
150 fpm. Surface finish specifications 


with a relatively soft bond. 


on piston skirts range from 30 to 60 
micro-inches (rms). 

A recent innovation in the produc- 
tion of contoured pistons is the devel- 
opment of machine tools which will 
turn an elliptical contour on the pis- 
ton skirt and also rough and finish 
bore the piston pin holes. The ellip- 
tical contour is achieved by placing 
the axis of the cutting tool at a slight 
angle to the axis of the piston in the 
plane of the piston pin centerline, 
allowing the piston to remain station- 
ary while the tool is fed over it. 
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Spotwelding of Scrap Sheet Titanium 
Forms Solid Ingots for Machined Parts 


A six inch pile of 85 laminations of .064 titanium with two laminations at each end 
of .091 titanium is joined with one weld on a Sciaky type PMCO 6ST 400 KVA 
Three-Phase Spot Welder. The weld nugget forms a solid ingot of virgin metal at 
least as strong as the parent metal. This ingot can be machined inio a variety of 
titanium parts. Months of lead time required for titanium is avoided and 
expensive scrap is utilized. 


Developed by the Manufacturing Research and Development Unit of the 

Glenn L. Martin Company, this technique offers another fine example of Sciaky 
basic thinking in design of resistance welding equipment to do more useful 

work at lowest operating cost with maximum reliability 


Largest Manufacturers of Electric 
Resistance Welding Machines in the World iIAK Yy, 


4925 West 67th Street, Chicago 38, Iilinois 





The specialists who produce Vinco B-1 angle tangent to radius 
Dressers have skill and experience equal to that of industrial 
diamond cutters. The B-1 Dresser will dress contours on grinding 
wheels to an accuracy within .0001”. This accuracy is assured for 
the life of the dresser by its good design, sturdy construction and 
anti-dust features. The B-1 Dresser can be used on surface grinders 
as well as internal, external, “multi-purpose” and tool and cutter 
grinders. Its accuracy and simplicity of operation 

take all of the “guess work” out of wheel dressing. 


FREE! Send today for this booklet. It tells all about 
the B-1 Dresser . . . has tips on dressing angles 
tangent to radii. 


VINCO CORP., 9117 Schaefer Hwy., Detroit 28, Mich. 


Mass Produced Metal Component Parts « Air- 
craft and Commercial Gears « Master Gears « 
Spline Gages ¢ Precisiondex * Gear Rolling 
Inspection Fixtures * Recording Camshaft 
Comparators * Optical Master Inspection 
Dividing Heads *« Involute Checkers * Indicator 
Snap Gages. 





TRADEMARK OF DEPENDABILITY 














Turin Show 


(Continued from page 65) 


pinions. The finned cylinders are of 
cast iron, but the crankcase, trans- 
mission housing, cylinder heads and 
turbine housing are of light alloy. 
Cooling is effected by a turbine draw- 
ing air around the cylinders and dis- 
charging it at the base, Output is 
11 hp from this 26 cu in, engine, Rear 
springing is by a transverse torsion 
bar, while at the front support arms 
and coil springs provide independent 
suspension, Steering is rack and 
pinion type. This layout lends itself 
to cheap production, for the engine 
and transmission unit at the rear, 
and suspension and steering assembly 
at the front, are simply bolted to the 
all-steel body. For the sake of rigidity 
the forward hood is fixed, access to 
the compartment being obtained from 
under the cowl. With full electrical 
equipment, starter, windshield wiper, 
hydraulic brakes, etc., total weight is 
880 lb. Plans are being laid to put 
this car into big production on Euro- 
pean markets. 


Osca, produced by the Maserati 
Brothers, presented a new sports 
model, intended for the American 
market, with a four cylinder, over- 
head camshaft engine of 3.07 by 3.07 
in., giving a piston displacement of 
91% cu in. The engine has a com- 
pression ratio of 9.5 to 1 and is 
claimed to develop 120 hp at 6300 
rpm. With a two-passenger sports 
body, weight is 1220 lb. 

Geographical conditions favor the 
development of bus services for long 
distance touring. Alfa Romeo showed 
a special rear-engined vehicle of this 
type with a girder chassis frame pro- 
duced by Cantieri Riuniti dell’Adria- 
tico. This coach chassis was powered 
by the Alfa Romeo six cylinder Diesel 
of 579 cu in. piston displacement, 
mounted transversely at the rear on 
a downswept frame, with the drive 
carried forward to a double reduction 
rear axle. A 46 passenger body was 
fitted. 

Lancia produced an underfloor, six- 
cylinder Diesel coach chassis, but in- 
stead of having a central location the 
engine was mounted in the forward 
position, flat under the floor boards, 
with the injectors on the top and 
available for examination on lifting 
out the floorboards. From this point 
the layout was conventional, with 
eight speed transmission, two-piece 
drive shaft, double reduction rear axle 
and air brakes. 


(Turn to page 109, please) 
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Bearings of Du Pont “Teflon” Offer Low 


Coefficient of Friction, Are Self-Lubricating 





Only Du Pont “Zytel” 
nylon could solve this 
antenna design problem 


Illustrated below is an unusual de- 
sign for a motor-driven automobile 
antenna. When the antenna is down, 
the rod of “Zytel” stays coiled in the 
position shown by the dotted red 
line. When the driver pushes a 
button, a worm gear turns two gears 


> To Radio 
Rod of “ZYTEL” 
Nylon 


Rod and gears in 
this antenna are 
made of Du Pont 
“Zytel’’ nylon. 
Dotted line shows 
coiled position of 
rod when automo- 
bile antenna is 
down. 
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made of “Zytel” nylon, which then 
turn spring-loaded pulleys. These 
pulleys drive the rod into the posi- 
tion shown by the solid red line, thus 
forcing the antenna up. 

Gears of “Zytel” nylon are used 
because of their quiet operation and 
wear resistance. They give troubie- 
free service for the life of the car. 

The rod is made of “Zytel” be- 
cause it is tough and strong, yet 
flexes safely to a four-inch radius. 

Du Pont “Zytel” nylon is useful in 
a variety of automotive applications, 
which utilize the properties of this 
unique material in many ways. 

Investigate this versatile Du Pont 
engineering material further. 


“Zytel” is the new trade-mark for 
Du Pont nylon resin. 





“Teflon” suggests new solutions for 


bearing design problems 


By DR. W. B. HAPPOLDT, JR., Development & Service Section, 
Polychemicals Department, E. 1. duPont deNemours & Co. (Inc.) 


In the automotive field, an engineering resin material with unusual properties 
promises new solutions for bearing design problems. It is Du Pont “Teflon” 
tetrafluoroethylene resin. Its advantages are many. 


Bearings of Du Pont “Teflon” feature self-lubrication, low coefficient of friction. 


First, “Teflon” for bearings offers a 
low coefficient of friction — lower 
than that of any other resin ma- 
terial. This low coefficient is con- 
stant through load changes, and is 
unaffected by temperatures up to 
500° F. 

What’s more, a bearing of “Tef- 
lon” is self-lubricating. When in use, 
the bearing actually coats the re- 
volving shaft with a thin film of 
“Teflon”. Thus, any friction is that 
of “Teflon” against “Teflon” 
which is no more than that of ice 
against ice. Because of this self- 
lubricating property of “Teflon” the 
shaft does not necessarily have to 
be mirror-finished, although finishes 
on the order of RMS-15 are recom- 
mended. 

With all this, the 


mechanical 





strength of “Teflon” is high over a 
wide range of temperatures. It is 
tough and flexible, even at tempera- 
tures as low as —450° F., and is 
capable of continuous service at 
500° F. It has good impact strength 
under normal conditions of speed 
and load. But the advantages of 
“Teflon” do not stop here. 

Its abrasion resistance is excel- 
lent. In one laboratory, for instance, 
bearings of “Teflon” were still in 
satisfactory condition, after 1,000 
hours’ operation with 20 p.s.i. pro- 
jected area load at 1500 r.p.m. Here 
is a useful quality of “Teflon” in 
bearing applications. Foreign par- 
ticles imbed themselves in 
the bearings of “Teflon”, and 
do not score the shaft. 

Then, too, “Teflon” is in- 
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Du Pont “Lucite” adds 
° 
bright touch to 
° 

advanced auto styling 
For quality and beauty, think of 
Du Pont “Lucite” for advanced auto 
designing. It is pleasing to the eye, 
warm to the touch, strong, durable, 
and easy to form. 

Molded “Lucite” acrylic resin is 
well known for its clarity, its resist- 
ance to weathering, its ability to 
“pipe” light around sharp angles 
and curves. 

Knobs, medallions, and hub cap 
emblems of “Lucite” in various 
colors are familiar automobile appli- 
cations. The data below can help 
you determine new and different 
uses for Du Pont “Lucite”. 


MECHANICAL PROPERTIES. Tensile strength 
at 73°45 9,000 p.s.i.; at 173°F.: 4,300 





Investigate Du Pont 
engineering materials in your 
product development programs 
One of the family of these versatile 
engineering materials is often a key 
factor in product improvement or 

new product design. 

The wide range of properties avail- 
able with “Alathon’* polyethylene 
resin, “‘Lucite’’* acrylic resin, 
“Teflon”* tetrafluoroethylene resin, 
and “Zytel”* nylon resin are helping 
solve industrial design problems. 
NEED MORE INFORMATION ? 
Clip the coupon for additional data 
on the properties and applications of 
these Du Pont engineering materials. 


Polychemicals Department 





p.s.i. Modulus of elasticity at 77° F.: 400,- 
000 p.s.i. Shear strength: 9,000 p.s.1 


THERMAL PROPERTIES. Coefficient of linear 
thermal expansion per “F.: 5 x 10-% 
Thermal conductivity, B.T.U./hr./sq. ft 
F./in.: 1.4 


ELECTRICAL PROPERTIES. Diclectric strength, 
short-time, v/mil.: 400; Dielectric con 
stant, 60 cycles: 3.9; 106 cycles: 2.9 
Power factor, 60 cycles: 0.042; 10° cy 
cles: 0.025. Properties not materially af 
fected by moisture, aging or weathering 


OPTICAL PROPERTIES. “lucite” transmits up 
to 92% of incident light. Refractive in- 
dex: 1.49. Clarity unimpaired by aging 
or weather. 


CHEMICAL PROPERTIES. Dilute solutions of 
alkalies or strong acids (like battery 
acids) do not attack “Lucite.” Neither 
do aliphatic hydrocarbons, dilute alco 
hols, nor petroleum oils 


WEATHERING PROPERTIES. “Lucite” does 
not craze or lose transparency after long 
outdoor exposure. Colorless “Lucite” is 
unaffected by sunlight 


MISCELLANEOUS PROPERTIES. Specific grav- 
ity: 1.18. Moisture resistance: excellent. 
Strength and toughness little affected by 
water vapor or water immersion. “Lucite” 
will burn slowly, but is difficult to ignite 
“Lucite” is easy to work, can be readily 
joined by heat-welding or cementing. 





Bearings of “Teflon” 
(continued) 


ert to practically all chemicals and 
solvents. Its water absorption is 
zero by ASTM test D570-42. It 
will not shrink, swell, crack or 
harden. 

If you have a bearing design prob- 
lem, consider these many advantages 
of “Teflon”. It may help you cut 
costs, boost production, or increase 
the efficiency of your equipment. 

For further information and test 
data, fill out and mail the coupon 
below. 


ee F. I. DU PONT DE NEMOURS & CO. (INC.) 


Room 176, Du Pont Building, Wilmington 98, Delaware 


Please send me more information on the 
[ Zvtel” nylon; | {lathon’’, 
ating these materials for 


NAME 

COMPANY 
STREET ADDRESS 
CITY 
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“Alathon 


*Lucite’’,’ 


Du Pont engineering materials checked: 
Teflon” 


Lucite’. 1 am interested in evalu 
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lefion”’ are trade-marks of E_1. du Pont de Nemours & Co. (Inc.) 
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OINTERS ON 
PROCESSING 








Injection molding 
is efficient 
and economical 


Injection molding, as a method of 
mass-producing parts made of 
Du Pont engineering resin materials, 
has been developed mainly within 
the past ten or fifteen years. And 
new improved techniques have ac- 
companied that development. 

Injection molding offers the ad- 
vantages of high production rates, 
low unit cost, and usually does away 
with finishing operations. One im- 
portant saving which has been ef- 
fected by injection molding occurs 
when the molded piece replaces an 
assembly of two, three or more 
parts. 


HIGH PRODUCTION RATE. Multi-cavity dies 
have been made which produce hundreds 
of identical pieces at a time. Molding 
time and cycle vary, of course, with the 
size of the part and its shape. The injec- 
tion molding process is versatile, and is 
used to produce a wide variety of quality 
parts, rapidly and economically. 


LOW UNIT COST. Another positive value 
of injection-molded parts is the low cost 
of fabrication per part. While the initial 
cost of the mold itself is high, a mass- 
production operation makes the cost per 
piece low. Loss of molding material is 
generally low too. 


NO FINISHING OPERATIONS. With good 
molding techniques, pieces can be injec- 
tion-molded to close tolerances. In many 
cases, molded pieces require no finishing 
operations. Thus, large savings in time 
and expense can often be realized. 


SIMPLIFIED DESIGNS. The versatility of in 
jection molding often permits design sim- 
plification. Du Pont “Zytel” nylon, for ex- 
ample, can be injection-molded into intri- 
cate shapes, as well as around metal in- 
serts. Du Pont “Alathon” polyethylene 
resin and “Lucite” acrylic resin can also 
be successfully injection-molded into a 
variety of useful forms. For more infor- 
mation about Du Pont engineering resin 
materials and how they are being used in 
industry, clip the coupon. 
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Working in conjunction with th« 
Swiss Saurer Co., O.M. has produced 
a preselective electro-pneumatic trans- 
mission, which was shown attached 
to a 90 hp Diesel engine. This trans- 
mission is of the gear type with syn- 
chronizer clutches. The gear to be 
engaged is selected electrically and 
engagement takes place by compressed 
air. O.M. also had a one-piece welded 
chassis frame and body skeleton, re- 
ceiving screwed-on light alloy panels. 
This had a_longitudinally-mounted 
rear Diesel of 90 hp, combined with 
an eight-speed transmission. With a 
173 in. wheelbase, dead weight was 
stated to be 7050 lb for a useful load- 
carrying capacity of 13,640 lb. This 
coach had engine exhaust braking. 
O.M. showed the only V-8 truck and 
coach motor in the show; this was a 
light-alloy unit built under Saurer 
license. 


American chassis with Italian cus- 
tom bodies occupied a certain amount 
of space at the show. Ghia produced 
a two-door, two-passenger coupe on a 
De Soto chassis. The appearance of 
length was accentuated by the very 
flat hood and a fillet which gave full 
width of vehicle from front to rear, 
the body sides tumbling home above 
and below this line. The top had a 
very long rearward slope and also 
with a view to lengthening effect the 
two breathers from the hood were 
thin, chromium plated strips, flush 
with the surface. No front bumper 
was fitted. A second Ghia production 
was a two-door sedan on a Chrysler 
chassis. 

A most unusual body was one dis- 
played by Bertone on an Alfa Romeo 
chassis. Stabilizing fins started from 
just behind the hood and continued to 
the rear, having a pronounced tumble 
home at their extremities. There was 
an air outlet for the front brakes and 
an air scoop for the rear brakes, the 
wheels being about three-quarter en- 
closed. Not only were bumpers dis- 
pensed with, but no headlights were 
fitted. 
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Take a few moments now to review the progress of your 


career. Does your present position offer you a future that 
fully utilizes your creative abilities? 


Compare your present assignment with the diversified, 
stimulating pursuits that increase the inventive challenge 
of Fairchild’s team of qualified engineers. These men are 
working on engineering advances for the famous C-119 
Flying Boxcar and the soon-to-be-produced C-123 Assault 
Transport. More than that, they are developing tomorrow’s 
jet fighters . . . special reconnaisance aircraft . . . jet bomb- 
ers and transports. The men at Fairchild know that planned 
project diversification keeps them in the forefront of the 
field of aerodynamics. 


Gracious country living only minutes away from urban 
Baltimore or Washington . . . paid pension plan. . . an ex- 
cellent salary with paid vacations . . . ideal working envi- 
ronment ... generous health, hospitalization and life 
insurance ... and the many other benefits of a progressive 
company add to the pleasure of working with Fairchild. 


You'll be investing wisely in a secure future if you take 
time today to write to Walter Tydon, Chief Engineer, out- 
lining your, qualifications. Your correspondence will be 
kept in strict confidence, of course. 


aE 
FAIRCHILD 
HA Division 


HAGERSTOWN, MARYLAND 








cap screw 
went to 
market 


These two cap screws look alike... but only one 
was shipped. Chandler subjects every part produced 
to the most rigid testing and delivers only those 
which fully meet all specifications. You can be sure 
that every cap screw shipped by Chandler has high 
tensile strength and maximum resistance to stress, 
vibration ond shear. 

Chandler can mass produce the cap screws you 
need to your specifications. They specialize in auto- 
motive, Place self-locking, connecting rod and air 
craft engine bolts in high carbon alloy and stainless 
steels. They are prepared to produce special heads, 
drill the heads or shanks, and grind 

the bolts to tolerances as close as 

0 0005 inch 

Send your prints to Chandler 

every cap screw you receive will meet 

all your requirements, 


Write today for literature # 


Specialists in Thread- Rolling 
After Heat Treating 


HANDLER 


PRODUCTS 
CORPORATION 


1492 Chardon Road © Cleveland 17, Ohio 


} 








More Cores per Man Hour 


(Continued from page 72) 


Manual! operations are limited to 
the placing of driers, loose pieces, and 
removal of Both 


sections of the core box are mounted 


wires, and cores. 
on platens supported on cradle arms 
at each station. Since this eliminates 
the usual bolting and unbolting, a 
complete box now can be changed in 
an average time of four minutes com- 
pared with 15 to 20 minutes on a con- 
ventional blower. Moreover, when a 
single box must be removed for main- 
tenance, it can be quickly taken out 
while a limit switch is set to permit 
the machine to continue cycling at the 
other stations. 

One of the major improvements in- 
cident to the adoption of this equip- 
ment has been an increase in blowing 
from 100 psi to 135 psi 
while air volume has increased from 
21 cu ft to about 26 cu ft per blow. 
Improved blowability has made it pos- 


air pressure 


sible to raise moisture content of core 
sand with a simultaneous reduction in 
the use of bond, core oil, and core 
wires. In addition, it aids in produc- 
ing denser, harder, and more clean 
cut cores, 

To promote better management of 
core blowing operations, one of the 
machines has been arranged to handle 
cores for the cylinder block barrel and 
block jackets, and the cylinder head 
top and bottom jackets. The second 
machine handles the smaller cores 
manifolds, 
pump body, and rear retainer 


for intake and exhaust 
wate 
Additional cores, most critical 
of quality and 


quantity, are being prepared for an 


bore. 


from the standpoint 


extension of this list. 

Production per man-hour on one of 
the ma¢chines—the first installed here 
has increased from an average of 41 
conventional blowers, to 


104. On the second machine, produc- 


with core 
tion per man-hour has risen from an 
average of 103 with conventional core 
blowing methods, to 154. 

Automatic core blowers have in- 
creased production per man-hour sub- 
stantially; have improved core and 
casting quality from the standpoint of 
engineering requirements and appear- 
ance. : There are other benefits but 
easily the are: the 
flexibility of the equipment; and its 
influence upon the simplification and 


standardization of core-making proc- 


most important 


esses. 

As may be anticipated, the intro- 
duction of this new equipment brought 
with it some new problems of in- 
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e for engine capacities from 
135 to 600 Ibs.-ft. torque 


e single or double plate 


e plate sizes from 9 to 17 inches 


eee for heavy-duty clutch 
requirements 


oy Insistence upon the finest quality has been an inflexible practice at the 


é at 
DU Long Manufacturing Division for over 50 years. Long quality is proven 


1) 
PAR with the millions of Long Clutches being road tested every day on cars, 


ae ot 


trucks, buses and tractors. 


LONG MANUFACTURING DIVISION - BORG-WARNER CORPORATION 
Detroit 12, Michigan, and Windsor, Ontario 


CLUTCHES + RADIATORS + TORQUE CONVERTERS + OIL COOLERS 
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NOw.. 
‘2 complete new catalog 
on 


TUTHILL STRIPPED PUMPS 
for Built-in Applications 


gum: 


As a practical help to 
manufacturers who 
want to reduce cost, 
save space, and 
improve product 
appearance, 
Tuthill now offers 
Catalog No. 106 
on Stripped 
Pumps for 
built-in applications. 

These dependable pumps are furnished in a wide 
range of types and sizes for lubrication, hydraulic, 
coolant and liquid transfer service...in capacities 
from 1/, to 200 g.p.m. and pressures to 200 p.s.i. 


Write for your copy of Catalog No. 106 today. 


TUTHILL 


PUMP COMPANY 


Dependable Rotary Pumps since 1927 
939 East 95th Street, Chicago 19, Illinois 
Canadian Affiliate: Ingersoll Machine & Tool Co., Ltd. 
Ingersoll, Ontario, Canada 


creased core box making and mainte- 
nance costs as well as machine down- 
time and repairs. However, these 
factors are overbalanced by the posi- 
tive results and it is expected that 
with further experience the special 
problems will be solved satisfactorily. 


Mold for 
Plastic Target 


(Continued from page 100) 


target is a relatively simple one. 
Simoniz wax is used as a parting 
agent to coat the mold before six 
layers of woven cloth are laid up by 
hand. Each layer is sprayed individu- 
ally as it is laid up with a special 
polyester resin compound developed 
by Bellanca. The oven is then brought 
up to a temperature of about 250 F 
and held at that point for 20 minutes. 

Once the oven has been turned off, 
a polyvinyl bag is brought over and 
sealed in place. Air is then evacuated 
from the bag to provide pressure on 
the laminated part. The bag is re- 
moved in 10 minutes or so, and the 
part is left to air cure for eight 
hours. After it has been taken out of 
the mold, the flash is sawed off, and 
edges are sanded. Holes are then 
drilled for the rivets to attach the 
halves, bulkheads, and other reinforc- 
ing members, A wood stringer is used 
in each of the fins for final assembly 
to maintain its structural form. 

Bonding material, in addition to 
rivets, is used to attach the parts to 
obtain a molecular bond, prevent 
leakage, and maintain a clean aero- 
dynamic surface. The finished unit 
requires few or no finishing opera- 
tions other than three coats of paint. 

While the plastic shell of the target 
with fins and stabilizer weighs 145 to 
150 lb, this figure rises to 300 lb 
after the front end has been filled 
with shot to maintain proper weight 
distribution, electronic equipment in- 
stalled, and a parachute added. 
Foamed plastic members are used in 
the fuselage so that the target cannot 
sink if shot down over water. 
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NEW, SALES-BUILDING FEATURES, like Lincoln-Mer- 
cury’s vacuum-controlled 4-barrel carburetor and im- 
proved spark advance are just ideas until materials 
are engineered that make them practical. 


positions to fit a specific job. The general properties 
of ‘“‘Fairprene’”’ include toughness and flexibility as 
well as resistance to aging from exposure to air, 
kerosene and oil or grease—even at extreme tempera- 
The diaphragms used in these applications are cut tures. ‘‘Fairprene’”’ comes in the form of sheet stocks, 
and molded by Chicago Rawhide of a special Du Pont coated fabrics and adhesives. Among the many uses 
“Fairprene’”’ compound. It is easy to mold, and ex- for “Fairprene’’ compositions are weather-stripping 
tremely sensitive . .. has high flex life, heat resistance cements, bearing seals, gasketing and diaphragms. 
and resistance to premium gasolines and gasoline For more information—or to ask Du Pont’s tech- 
vapors. nical staff to work with you in applying the properties 
of ‘‘Fairprene”’ to your requirements—fill in and mail 
the coupon today. 


® 7 
DU PONT FAIRPRENE E. I. du Pont de Nemours & Co. (Inc.) ; 
| 


Du Pont technicians are always ready to “‘tailor”’ 
the properties of ‘‘Fairprene”’ synthetic elastic com- 


Fabrics Division, A. I., Fairfield, Conn. 


synthetic elastic compositions I am interested in Du Pont Technical Service 
“ENGINEERED TO DO YOUR JOB BETTER” 


Please send me further information on “Fairpr« 


ne’’ synthetic 
elastic Compositions, 


The application(s) I am interested in for ‘“Fairprene”’ 


compo 
sitions include: 





| 
| 
| 
| 
_ l 
eee ; 
*€6.u. 5 ZaT OFF Firm ee as a . | 
BETTER THINGS FOR BETTER LIVING. . . THROUGH CHEMISTRY Address | 

| 

| 

J 








*"FAIRPRENE” is Du Pont’s registered trade-mark for its line of products 


City —_ tate 
made from synthetic elastomers avaiable in the form of coated fabrics, sheet ’ 
stocks without fabric insert and adheswes. 





Avuromotive I[npustries, June 1, 1954 





Studebaker Champion Automatic Transmission 


(Continued from page 61) 


gravity pawl stops the inward move- 
ment of the governor valve at the 
same position obtained by the inne 
stop on the old-style valve stop plate. 
(On the early model Commanders this 
pawl prevented a down-shift from 
direct drive to drive intermediate un 
der heavy acceleration but permitted 
a down-shift in the kick-down posi 


tion at speeds under approximately 60 


mph and with closed throttle at ap- 
proximately 15 mph.) This gravity 
pawl prevents down-shifting to low 


under any circumstances except when 


car speed is reduced to seven to nine 


mph or less and the accelerator is re- 


leased. When the accelerator is re- 


leased the control plunger moves for- 


ward and the ramp on the plunger 


operates the rocker arm which raises 


BALLS FOR BEARINGS 
AND OTHER BALL APPLICATIONS 


Precision balls made for your job — available in a 


variety of materials. Your specifications will receive 


prompt attention in our Engineering Department. 


We are thoroughly experienced in supplying the 


automotive industry with special bearings, retainers 


and balls. Let us give you our recommendations. 


28 50 


THE HARTFORD 
HARTFORD 


AG NEWARK 


STEEL 
6, CONN. 


BALL CO. 


EXPORT 
fA BORE CHES ime 
SW 42mO ST mew roe 


the gravity pawl. This permits the 
governor valve to move into its cylin- 
der, when the car speed drops to ap- 
proximately eight mph, closing off 
pressure to the multiple disk clutch 
and at the same time dumping the 
pressure in the clutch past the re- 
lieved portion of the governor valve. 
Note that the control plunger has a 
ramp on the back side of the rocker 
arm only. Since there is no ramp on 
the front side of the arm the gravity 
pawl remains in the lock-out position 
even with the plunger in the kick 
down position. 

Having provided for 
starts, better shift speeds were pos- 


low - geal 


sible. The change in shift speeds was 
accomplished through the use of the 
Model H 
spring. 


(Commander ) governo! 


ollowing are the operational 
changes that are present with this 
new low-start transmission: 

When the shift lever is moved to 
the “D” position, only the forward 
band is applied. The governor valve 
is held into its cylinder, by the gov- 
ernor spring, in a position that pre- 
vents oil pressure from reaching the 
multiple disk clutch. As the car starts 
to move forward the drive is through 
gear reductions in the front and rear 
planetary sets and the converter. As 
the car speed increases the governor 
moves the governor valve outward. 
When the car from 
eight to 35 mph, depending upon the 


speed reaches 
position of the accelerator, the gov- 
ernor valve has moved outward suffi- 
ciently to permit oi] pressure to flow 
to the multiple disk clutch, applying 
it. This eliminates the gear reduction 
from the front planetary set of gears. 
At the same time the ramp on the 
control plunger has moved rearward, 
off of the rocker arm, permitting the 
rocker arm spring to move the rocker 
arm out of contact with the gravity 
pawl and the pawl drops down to the 
lock-out position, As the car speed 
increases a shift from drive inter- 
mediate to drive direct is made the 
same as on previous models. Part 
throttle and kick-down downshifts, to 
drive intermediate, are accomplished 
in the same manner as on previous 
models. The downshift does not go to 
low because the gravity pawl stops 
the governor valve after it has moved 
inward sufficiently to shut off pres- 
sure to the direct drive clutch but be- 
fore it has moved inward sufficiently 
to shut off pressure to the multiple 
disk clutch. However, if the accelera 
tor is released, the control pawl will 
operate the rocker arm moving the 
gravity pawl up making it possible 


(Turn to page 118, please) 
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' LOOK TO THE LEADER... 
FOR LUBRICATING DEVICES 


40 YEARS’ LEADERSHIP 


Yes, for 40 years GITS has been 
setting the standard for industry 

. solving tough lubricating 
problems. . . earning the confi- 
dence of manufacturers . . . it’s 


the reason people say, ‘‘Call 
GITS first’. 


WORLD'S LARGEST SELECTION 


Yes, only GITS can offer you 
such a wide range of standard 
stock sizes. From just one source 
you can get all lubrication de- 
vices in any design for any 
purpose. 





LOW COST 


Yes, GITS oil cups can do a com- 
plete lubricating jol for you ... 
prolonging bearing life, reducing 
maintenance costs, cutting 
down-time, boosting production 

. and GITS oil cups cost so 
little. 


CONSISTENT TOP QUALITY 


Yes, GITS is known for uniform 
quality in design, materials and 
machining . . . this means con- 
stant, dependable performance 
for you. Inferior products can 
cost you time and money. De- 
mand the best . . . get GITS. 


Oil Hole Covers * Oil Cups * Grease Cups ¢ Bottle Oilers * Gauges Gravity-Feed ¢ Wick-Feed 
Constant Level ¢ Vibrating Rod Styles * Threaded or Drive-Type * Elbow or Straight 


ITS BERoSs.MFG. Co. 


Chicago 23, Ill. 





Write today for Free Catalog No. 60A. Use it as your handy reference for lubricating devices. 
™, 


ta 
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© great 
machines... 
1 big 


objective... 


C Vertical lapping machine type 16FC has outstand- 
ing production capacity in such work as diesel injector 
parts, plug gages, size bho ks, the sides of rings, and rollers. 
It produces flat or cylindrical work to a high degree of di- 
mensional accuracy, parallelism and finish. Work capacity: 
3” x 5” flat and 3” diameter cylindrical. 


r 


Here they are. Five outstanding lapping machines by 
Norton. Designed for single or multi-purpose — but all 
built to give you fastest, cleanest lapping performance at 
lowest possible operating cost. 

Every second of operation, value is being added to the 
product through a finer, smoother, precise finish ac hieved 
in less time. This adds to your profit margin and to the 
ultimate user’s satisfaction. 

Whatever your needs there is the right Norton Lapping 
Machine to give you maximum output, minimum down- 
time; higher quality work and less dependence on manual 
skills. 

Send for more complete information or submit samples of 
your work for correct lapping machine application and 
production. Norron Company, Machine Division, 
Worcester 6, Mass. 





To Economize, Modernize With NEW 


NORTON 


GRINDERS and LAPPERS Simplex surface finisher No. 12. A highly efficient 
Qllaking bet uct fo make oth prod ts bet machine which uses flexible coated abrasives. Ideal for 


handling small crankshafts for refrigerator compressors and 

outboard motors, eccentric and concentric cylindrical sur- 

District Sales Offices: Hartford + New York + Cleveland + Chicago + Detroit faces, journals and seal surfaces on many cylindrical parts. 
In Canada: J, H. Ryder Machinery Co., Ltd., Toronto 5 Work capacity: 2” to 2%” diameter; up to 12” length. 
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© Hyprolap lapper No. 26. Extremely fast-cutting ma- 
chine using bonded abrasive laps and filtered coolant. 
Finishes 20 or more work pieces simultaneously with a com- 
bination of accuracy and finish-uniformity otherwise unob- 
tainable in mass production. Easy to operate. Lapping pressure 
is hydraulic powered and sonal an exclusive Norton 
feature. Work capacity up to 3” thickness or diameter, to 


7%" length. > 


© Through-feed No. 26 Hyprolap machine. 4-to-1 savings 
proved on finishing small, flat parts. Handles small 
pieces up to 8,000 an hour. Loading and unloading are entirely 
automatic ... less downtime for lap dressing because work 
path traverses the entire work surface of each lap. High worker 
skills are not needed. Work up to 14" diameter. Modifications 
to handle larger work. 


ie ™ 


NORTON 


. 3 


? 


NORTON JOB LAPPING SERVICE p> 


Improve your product quality by precision lapping. The new 
enlarged Norton Job Lapping Department is om to finish 
parts to your exact specifications. Complete and modern in 
every detail, the new department is manned by personnel 
skilled in every type of lapping process. Jobs handled include 
flatwork up to 24” across and cylindrse al work from 4%" diam- 
eter by 2” long to 2” diameter by 8” long, in practically every 
material. The best type of lapping for your requirements — 
with rapid stock removal and highest precision finishes — can 
be produced. See your Norton Representative for details, or 
write us direct. 
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60” single face flat 

lapping machine, 
Bonded abrasive laps make 
it a sensational performer, 
yarticularly on soft metals. 
ft produces a clean finished 
surface free from imbedded 
grit. Provides seal surfaces, 
wear surfaces or flat surfaces 
for other machining opera- 
tions. Hydraulic pressure 
device is available for light 
work; power-operated 
truing arm, loadless start- 
ing imertia-delay clutch. 
Capacity range, three 24” 
pieces — one 60” piece, 





VERY TIME a screw machine cuts air...every time 
feed fingers are adjusted or replaced ...every time remnant 
removal forces a shut-down — that's time lost forever, never 
again to be made up in the production quota! 


In the modern Lipe Automatic Magazine-Loading Bar Feed, we 
present a continuous-feed mechanism that utilizes every minute 
of the working day for production ...and still more production. 


There's No cutting air. No feed fingers. No remnant problem. 
No minimum or maximum run. No limit on length of feed. 
No selective stock length requirement. 


There IS a definite increase in production — up to 100% 
on some installations — at least 30% on every one! 


Sind today for FREE BOOKLET giving full details on 
lipe’s AML Bar Feed — today’s big advancersent in 
screw machine stock feeding. We will also supply name 
of your nearest distributor 


Ik Lipe -ROLLWAY CORPORATION 


ROLL wR 


Manelacturers of Automotive Clutches and Machine Teels 


Syracuse 1, N.Y 





Studebaker 


Transmission 


(Continued from pag« 114) 


for the governor valve to move in- 
ward. It will not move inward, how 
ever, due to the action of the gov 
ernor, until the car speed is down to 
approximately eight mph. 

When the down-shift to low is made 
there is no engine braking since the 
front planetary set will now free 
wheel at the reverse free wheel unit 
on the rear sun gear. 

The low and forward brake cylin 
der cover has been changed to provide 
a double piston at the forward drive 
band. This change was necessary 
since with a low start all the torque, 
from the front and rear planetary 
sets, is applied to the rear sun gear 
which is held by the forward drive 
band. The low band is not applied for 
low start in the “D” range; therefore, 
the low drum tries to turn but it is 
prevented from turning by the reverse 
free wheel unit locking up on the rear 
sun gear. The rear sun gear is pre- 
vented from turning by the forward 
free wheel unit, drum, band and servo 
unit, 

The low band must, however, be ap- 
plied to provide effective engine brak- 
ing in the “L” position. This charac 
teristic is still retained. 

All of the changes in the exiensio: 
case and the low and forward servo 
cover are required to provide for low 
start in “D” range. 








HISTORY OF AMERICAN INDUS 
TRIAL SCIENCE, by Courtney R. Hall, 
published by Library Publishers, 8 West 
pOth St., New York 18, N. Y. Price, $4.95 
This book give timely recognition to the 
scientific revolution in American indus 
try While ample attention has been given 
o the historic development of industry 
bold and original use of new industrial 
material has been made. This new ma 
terial ha been furnished by 60 of the 
ending corporations in America 


MECHANICS OF MATERIALS buy 
Philip G Laurson aud William J. Coa 
published by Johu Willen & Sona, Ine 550 
Fourth Ave., New York 16, N y Price 
85.75. This third edition retains much of 
the outlook of eartier editions. The most 
important changes are the increased em 
ph on the tatics of stress determin 

vd tlhe we tponement of the mate 
on stresses determined by deforma 
Other changes are: the revision of 
f t ura hapes the in 

ew illustrations and 


Whole series of new 
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Mean In An Alloy Steel? 


This is the third of a series of advertisements dealing with basic facts about alloy steels. Though 
much of the information is elementary, we believe it will be of interest to many in this field, includ- 
ing men of broad experience who may find it useful to review fundamentals from time to time. 























The grain size of alloy steels is understood to 
mean austenitic or inherent grain size. Austenitic 
grain size should be distinguished from ferritic grain 
size, which is the size of the grains in the as-rolled 
or as-forged condition with the exception of those 
steels that are austenitic at room temperature. When 
steel is heated through the critical range (approxi- 
mately 1350 to 1600 deg F for most steels, depend- 
ing on the composition), transformation to austenite 
takes place. The austenite grains are extremely small 
when first formed, but grow in size as the tempera- 
ture above the critical range is increased, and, to a 
limited extent, as the time is increased. It is apparent, 
therefore, that both time and temperature must be 
constant in order to obtain reproducible results. 

When temperatures are raised materially above the 
critical range, different steels show wide variations 
in grain size, depending on the chemical composition 
and the deoxidation practice used in making the 
heat. Heats are customarily deoxidized with alumi- 
num, ferrosilicon, or a combination of deoxidizing 
elements. Steels using aluminum or certain other 
deoxidizers in carefully-controlled amounts maintain 
a slow rate of grain growth at 1700 deg F, while 
heats finished with still other deoxidizers, usually 
ferrosilicon, develop relatively large austenitic grain 
size at temperatures somewhat below 1700 deg F. 

The McQuaid-Ehn test is the one ordinarily used 
for determining grain size. Steel is rated with a set 
of eight ASTM charts that are compared one at a 


nA _ 
Lt 
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time with a specially-prepared steel sample until one 
is found to match. Number 1 grain size, the coarsest, 
shows 1'2 grains per sq in. of steel area examined 
at 100 diameters magnification. The finest chart is 
Number 8, which shows 96 or more grains per sq 
in. at the same magnification. 


PROPERTIES AFFECTED BY GRAIN SIZE 

Fine-grain steels (grain sizes 5, 6, 7, and 8) do not 
harden as deeply as coarse-grain steels, and they have 
less tendency to crack during heat-treatment. Fine- 
grain steels exhibit greater toughness and shock- 
resistance—properties that make them suitable for 
applications involving moving loads and high impact. 
Practically all alloy steels are produced with fine- 
grain structures. 

Coarse-grain steels exhibit definite machining su- 
periority. For this reason a few parts which are in- 
tricately machined are made to coarse-grain practice. 

The correct specification and determination of grain 
structure in steel is a subject that has been given long 
study by Bethlehem metallurgists. If you would like 
suggestions on this or any other problem concerning 
alloy steels, these men will be glad to give you all 
possible help. 

In addition to manufacturing the entire range of 
AISI alloy steels, Bethlehem produces special-analysis 
steels and the full range of carbon grades. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 
On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast 
Steel Corporation. Export Distributor: Bethlehem Steel Export Corporation 





154 ideas | CALENDAR 


154 varied applications of 
molybdenum sulfide in the 
shop and in the field are de- 
scribed in a new booklet now 
available. This solid-film lubri- 
cant has demonstrated unique 
antifriction properties under 
conditions of extreme pressure, 
high velocity, elevated tem- 
perature, or chemical attack. 

The 40-page booklet contains 
the records of solved lubrica- 
tion problems some might 
solve your own, Fill in the cou- 
pon below, attach it to your 


letterhead and send it off today. 


Moly-sultide 


ALITTLE DOES A LOT 


The lubricant 
for extreme conditions 


Climax Molybdenum Company 


500 Fifth Avenue 

New York City 36.N Y 

Please send me your Free Booklet 
on Maly-sulfide 


Name wocce . 
Position .. 





OF COMING SHOWS AND MEETINGS 





Canadian International Trade Fair, 
Toronto, Canada ....May 31-June 11 


American Gear Manufacturers 
Association, annual meeting, 


Hot Springs, Va..............June 6-8 


SAE Summer Meeting, Ambassador 
and Ritz-Cariton Hotels, At- 
lantic City, N. J. ...June 6-11 


AMA Conference On Collective Bar- 
gaining, Hotel Astor, New York, 
ms Be June 7-8 


Society of the Plastics Industry, 
Sixth National Exposition, 
Cleveland, O. June 7-11 


American Society for Quality Con- 
trol, annual convention, Jeffer- 
son Hotel, St. Louls, Mo....June 9-11 


Le Mans 24-Hour Race, Le Mans, 
France -_ ..-Jume 12-13 


American Society for Testing Mate- 
rials, annual meeting, Sherman 
Hotel, Chicago, Ill ... June 


\lieE Summer and Pacific General 
Meeting, Hotel Biltmore, Los 
Angeles, Calif June 


National Metal Trades Association, 
plant management conference, 
French Lick, Ind. ..June 20-23 
AMA General Management Confer- 
ence, Hotel Statler, New York, 


IAS Summer 
geles, Calif 


Meeting Los An- 


June 2 


American Helicopter Soctety, tenth 
annual forum, Mayflower Hotel, 
Washington, D. C. June 


Truck, Trailer, and Equipment 
Show, Los Angeles, Calif. ..June 


Western Plant Maintenance Show, 
Los Angeles, Calif. July 13-15 


SAFE West Coast Meeting, Los An- 
geles, Calif Aug. 16-18 
Leipzig Trade 


Fair, Leipzig, Ger- 
many 7 pie 


. Sept. 5-15 


let of British Altreraft Con 
truector exhibition 
displa 


and flying 
Farnborough, England 
Sept. 7-15 


National Fluid Power Association 
fall meeting Hotel Commo- 
dore, New York, N. Y¥ .Bept. 7-9 


SAE National Tractor Meeting, Ho- 
tel Schroeder, Milwaukee, Wis. 
Sept. 

st International Instrument Con- 
gress and Exposition, Philadel 
phia l’a Sept 


Fourta European Machine Tool Ex- 
hibition, Milan, Italy......Sept 


National Petroleum Association, an- 
nual meeting, Traymore Hotel, 
Atlantic City, N. . Sept. 


Society for Experimental Stress 
Analysis, annual meeting and 
exhibition, Jellevue-Stratford 
Hotel, Philadelphia, Pa. Sept. 


National Industrial Packaging and 
Materials Handling Exposition, 
Chicago, Il 


ROTEC 
STEEL 


from 


HEAT 
OXIDATION 


and 
CORROSION 


by 


ALUMINUM 
DIPPING 


NEWEST METHOD OF COATING 
FERROUS METALS WITH ALUMINUM 


Aluminum Dipping 


An amazing new process metal 


lurgically bonds pure aluminum alloys 
to steel, producing a coating of .003” 
to .004” oluminum on all required sur 
faces. 

Aluminum Dipping 

Eliminates oxidation of mild or low 
alloy steels at elevated temperatures. 
Aluminum Dipping 


Stops or drastically reduces corrosion 
by chemical attack of industrial gases, 
sulphur compounds, and other media. 


Aluminum-dipped mild or low alloy 
steels are used by leading engineers to 
replace costly high alloy steels. 


Aluminum Dipping 


May solve your corrosion & oxidation 
design or production problems— 


WRITE TODAY TO: 


ARTHUR TICKLE 
ENGINEERING WORKS, INC. 


21 Delevan Street, 
Brooklyn 31, N. Y. 


MAin 5-4200 
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a 
‘ 


big production jumps such as 
these actual jobs... 








FINGER HOLDER BODY SEMI-FINISHED COLLET BEARING RETAINER 
6%" dia. Semi-steel 5%" dia. 4160 stee! 914" dia. Lumen alloy 


Former Method 39. 2 minutes 65 minutes 


—— ——$—— 


17.3 minutes 
Model MC Time 11.2 minutes 13 minutes 6.0 minutes 








ovens ony onte anew 2 “UNIVERSAL 


MODEL MC ACME-GRIDLEY 


Single Spindle Automatic Chuckers 


General claims about this or any other new model ma- 
chine can be facts BUT every experienced shop executive 
knows that only a comparison of specific net gains of new 
methods over old can justify his serious investigation. 

For this reason we emphasize the unprecedented pro- 
duction gains on 3 chucking jobs, typical of the kind of 
time savings realized since we announced the new Acme- 
Gridley 12” Universal Single Spindle Chucker a year ago. 


If you believe that similar facts on your particular 
chucking problems are worth your making such a com- 
parison and if you are willing to be surprised by similar 
gains, guaranteed, your next move is to cali in ovr engi- 


neers. General bulletin MC53 tells all about the design 
advantages. 


You can't do TODAY'S job 
with YESTERDAY'S tools— 


and be in business TOMORROW. Aware NATIONA ¥ 
INONTMOO NUT WD 
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PENETRATION 


that reaches those who do the buying 


Editorial excellence . . . quality circulation. 
These are the “‘tools”’ with which Chilton pub- 
lications penetrate deep into the fields they 
serve to influence those who do the buying. 


How best to serve his readers is the first con- 
cern of every Chilton editor. He sets stern 
standards of editorial conduct, and the result 
is an important advantage to Chilton adver- 
tisers—sustained reader interest. And Chilton 
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makes the most of this by selecting readers 
under the most rigid regulations to make cer- 
tain the advertiser’s message reaches those who 
make the buying decisions. 

It’s this combination of editorial excellence and 
quality circulation that makes Chilton publi- 
cations a dynamic power that penetrates deep 
into the fields Chilton serves to move goods 
and sell services. 


OG 
CHILTON 
COMPANY 


(iN CORPORATED) 


Chestnut and 56th Streets, Philadelphia 39, Pa. 


100 E. 42nd Street, New York 17, N. Y. 





Bendix Builds a Better 


calle clump —& \N30578 


Efficient 


The new Bendix AN approved AN3057B cable 
clamp is now available. Engineered by Bendix to the 
highest quality standards, this cable clamp offers 
major design improvements. The clamping action is 
radial and completely eliminates wire strain and 
chating by holding the wire bundle firmly in rubber. 
This clamp will accommodate a wide range of wire 
bundle sizes, but an even greater range can be 
handled through the use of the Bendix AN3420A 


accessory telescoping sleeve. 


Inexpensive + 


The new AN3057B cable clamp will also water- 
proof multi-conductor rubber covered cable on the 
rear of a connector, or where moisture-proof entrance 
through a bulkhead or into an equipment box is 
required, 

This versatile clamp is a product of the Seintilla 
Magneto Division of Bendix Aviation Corporation 
and is a companion AN accessory to the world 
famous Bendix Scinflex line of electrical connectors. 
Write our Sales Department for details. 


SCINTILLA DIVISION of 
SIDNEY, NEW YORK 


FACTORY BRANCH OFFICES. 117 E. Providencia Ave., Burbank, Calif 


Versatile 


Neoprene gland. 

Centered clamping action. 
Increased close down. 
Positive grounding feature. 


Cadmium plated die-cast 
aluminum nut. 


Shorter over-all length. 


Waterproofs multi-conductor 
cable. 


Immediate delivery. 


conronarion 


* American Bidg., 4 $. Main St., 


Dayton 2, Ohio * Stephenson Bidg., 6560 Coss Ave., Detroit 2, Michigan * 512 West Ave., Jenkintown, 
Pa. * Brouwer Bidg., 176 W. Wisconsin Avenue, Milwaukee, Wisconsin * 8401 Cedar Springs Rd., 
Dallas 19, Texas * EXPORT SALES. Sendix International Division, 205 East 42nd St., New York 17, N. Y. 


TUTHILL 


HAS SOLVED MANY EQUIPMENT 
PROBLEMS REQUIRING SPECIAL 


SPRINGS 


Since 1880 Tuthill has speciclized in 
designing springs to fit every specific 
oan Whether your spring requirements 
ore for trucks, buses, automobiles, 
trailers, form wagons or dual and triple 
axle heavy-duty jobs — Tuthill con 
meet them quickly and economically. 
And now, MOLYBDENUM DISULPHIDE 
(MoS:) . . . the newest Tuthill extra 
that keens springs from squeaking and 
golling, is an added Tuthill feature 
that distinguishes this famous line. 


Whotever your spring requirements 
may be — see Tuthill first! 








ACMI BORESCOPES 


for close-up visual inspection 


of internal surfaces Sz, 


and hidden parts 


of dnterior areas 

and surfaces not 

rwise visible. 

: y save time and 

@tgoney, and prevent 

co dismantling.* Each 

JBorescope is a compact, 
pelf-illuminated industrial 

Atelescope of highest quality, 
(employing a precision optical 
§vstem, that produces a flat visual 

' held. Lens systems are fully cor- 
rected for color, spherical aberra- 
@ions, and coma, with all lens surfaces 
poy coated to increase light transmission 
ae 4? % Write for free informational folder, 
: or tell us your problem. 


American (ystoscope Makers, Inc. 


1241 LAFAYETTE AVENUE NEW YORK 59, N. Y. 


A.C. M.1. Borescopes are 
available in 4 angles of 
vision (as above)—in diom- 
eters of 120° to 4.00" 

-in lengths of 4" to 

720". Special models 

for special 

problems 
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Actual construction of the St. 
Lawrence seaway is expected to 
get under way within the next 
60 days. An immediate start on 
both the navigational and hydro- 
electric power aspects of the proj- 
ect is anticipated in Washington. 


The new Federal-Aid Highway 
Act authorizes a two-year total 
of $1.932 billion. The provision of 
$875 million for apportionment 
among the states for each of the 
fiscal years beginning in 1955-56 
will make possible the biggest 
Federal highway program in his- 
tory 


Recognition of the importance 
of research and development work 
has been accorded through ex- 
pansion of the base by which new 
laboratories are accorded Federal 
tax amortization certificates. Such 
laboratories will rate as eligible 
if they are being established in 
connection with an industry prod- 
uct or service which in itself is 
under an expansion goal. 


Forthcoming studies by Army, 
Navy, and Air Force are expected 
to turn up ways of ending compe- 
tition between military-operated 
facilities and private business. The 
three services must begin imme- 
diately to examine the need, if 
any, of military sponsorship of in- 
dustrial-type operations and es- 
tablishments which provide both 
services and end products. 


Many military uses are being 
forecast for a new synthetic rub- 
ber developed jointly by industry 
and the Army. Basically a fluoro- 
carbon elastomer, the synthetic 
may be used in tank linings, fuel 
hose, gaskets, seals, and coatings 
for protective clothing. It also 
could serve in the treating or coat- 
ing of metal, fabric, wood, or 
paper, according to reports. 
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SOLVED THIS MARKING PROBLEM 

















PRINTING | 
LABEL INFORMATION | 
ON CARTRIDGE 


Working closely with Underwriters’ Laboratories, Inc. and with lead- 
ing fuse manufacturers, Markem has developed a method which 
makes possible for the first time the printing of label information 
directly on cartridge enclosed fuses at production rates. Markem’s 
direct ink imprints cannot “‘fall off” and are unaffected by moisture 
or ordinary chemical atmospheres. Paper label inventory and wastage 
problems are eliminated. Print is larger and color coding and identi- 
fication are simplified. Fuse manufacturers anticipate better labeling 
at higher production rates and with lower costs. The Markem Method 
—Markem Machine, Markem type and ink and the special recording 
die roll for use when UL Manifest is required—as wales the imprint 
itself meet with UL approval. 











CAN M A R K E M Printing labels directly on cartridge enclosed fuses 


is but an example of how Markem solves industry's 

HELP YOU? marking problems. Markem has been providing 

* industry with production techniques and equip- 

ment to identify, decorate or designate its products, parts and aoa 

ages since 1911. Markem also provides ra int mer trained men who 

are available in your area to assure continued satisfaction with Markem 
methods and equipment. 

When you have a marking problem, tell us about it and send a sample 

of the item to be marked. Perhaps a complete Markem method has 


' already been Ln? ne pe to solve your problem. If not, Markem will 


work out a practical solution. 
Markem Machine Company, Keene 8, N. H., U.S.A. 





KE YOUR yt und 











Universal Favorite 


RZEPPA 


Universal Joints 


THE JOINT 
EVERYONE 
WANTS 
WHEN ONLY 
THE BEST 
WILL DO 


Constant Velocity 
High Angularity 
Compactness 
Long Life 





Get the WHOLE Story— Now...WRITE 
FOR NEW 12-PAGE CATALOG 


Write on your letterhead, please. 


Joint Division 
THE GEAR GRINDING MACHINE CO. 
3903 Christopher, Detroit 11, Michigan 




















A complete, comprehensive handbook on cold headed nails, rivets, 
screws and other spec ol fasteners. Check on ways to improve your 
assembly cost-wise, appearance-wise and from a standpoint of maxi- 
mum effectiveness at minimum cost. One hund ed yeors of experience 
are at your service. Write for price quotations or for suggestions on 


the redesigning of your present assembly. 


JOHN HASSALL, INC. ~2:.""2 


The U.S. has more than three- 
quarters of the world’s passenger 
cars, and more than half its 
trucks and buses. 


One electronic system in a mod- 
ern guided missile, now under de- 
velopment, is capable of “think- 
ing” at a rate 10,000 times the 
speed of the human brain. 


Last year, control towers of the 
Civil Aeronautics Administration 
handled an average of one-take- 
off or landing every two seconds. 


In the ordinary passenger car 
there are over 15,000 different 
parts. ° 

Modern fighter pilots wear out- 


fits and accessories weighing 144 


Ib. 
. 


To gear a single new aircraft 
plant for production of a high- 
performance jet fighter, it takes 
two years and 8.4 million man- 


hours. 
a 


In 500 hours of flying on 47 


simulated missions, one jet 
bomber recently covered mileage 
equivalent to nearly nine times 
around the world. 


A jet transport now on JU. S. 
drawing boards could carry 33,- 
000 passengers a year between 
Europe and America. 


Refrigerating units in a typical 
jet plane must be able to take 
a searing 600 F blast of air from 
the engine and deliver it to des- 
tination in a split second, at 20 F. 


At the speed of sound, a pilot 
would have to exert 57000 lb of 
pressure on a modern fighter’s 
control stick to overcome air- 
stream forces, if the plane weren’t 
equipped with a hydraulic boost 
system. 
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onder 
chemical 


CHANGES 


METAL SURFACES, 


MAKES PAINTED PRODUCTS 
look better longer 


OT ALL “wonder chemicals” are new! 

Here’s one that for more than a score of 
years has been doing a job that manufacturers 
at first said couldn’t be done. 


In as little as sixty seconds, Bonderite changes 
the surface of metal parts to a nonmetallic layer 
of unusual properties. Bonderite is used on 
automobile bodies, refrigerator cabinets, trans- 
formers, hardware, and metal furniture, to 
name a few items out of thousands. 


This nonmetallic coating does several amaz- 
ing things. Because it has an affinity for organic 
coatings and is integral with 

loam the metal, it takes and holds 

pe, paint securely, preventing 

a‘ Ay chipping and peeling. 
It acts to keep moisture 

from reaching the 

metal, thus controlling 


rust and corrosion. And should the paint film 
be damaged by accidental scratch or dent, 
Bonderite prevents the spread of finish failure. 


All of these benefits combine to mean lasting 
fine appearance for those thousands of products 
whose manufacturers use Bonderite before 
painting. 


Unlike many “wonder chemicals,’’ Bonderite 
requires no special handling. It produces excel- 
lent results in large and small installations, in 
spray and immersion applications, and on steel, 
aluminum, zinc, or cadmium and their alloys. 


The cost of Bonderite is small—a fraction of 
a cent per square foot of area treated—and the 
benefits are great. 


Your inquiry will get prompt, expert, helpful 
attention. 


*Bonderite, Bonderlube, Parco, Parco Lubrite — Reg. U.S. Pat. Off, 


Parker 


RUST PROOF COMPANY 


2178 East Milwaukee, Detroit 11, Michigan 
BONDERITE 


Corrosion resistant point base 


BONDERITE and BONDERLUBE 


Gids in cold forming of metals 


PARCO COMPOUND 


rust resistant 


PARCO LUBRITE 


wear resistont for friction surfaces 


AuToMoTive INpustries, June 1, 1954 127 





OBSERVATIONS 


(Continued from page 94) 


supplant the lubes now available 
Objections to present lubes, voiced by 
forging experts at the recent SAE 
meeting, are that they are dirty, 
create smoke, and are difficult to re- 
move. What is needed is something 
that works as well but is clean and 
mokeless 


Power 
Steer 


We have confirmation from a sec 
ond source that several manufacturers 
of power steering gear are groom 
ing simplified versions of integral 
gears, said to be lighter, extremely 
simple and compact in design, and 
expected to with linkage 
booster gears on a price basis. Mean- 
while, installations are growing on 
heavy-duty trucks. Bendix-Westing 
house announced its air- 
power booster steering gear for trucks 
and buses. And we hear that a De- 
manufacturer has been 
thinking about an _ electrical 


compete 


recently 


troit’ area 


power 


steering system. All in all, there is 
a lot going on and some striking de- 
velopments are bound to appear in 
the next two years at the most. 


Cylinder Block 
Inspection 


(Continued from page 59) 


capable of processing up to 200 blocks 
per hour. When the operation is com- 
pleted, the workpiece moves into an- 
other Ingersoll cam and crank boring 
machine, This machine utilizes 10 sta- 
tions and is of the transfer type. At 
this point of manufacture, crank holes 
are finish bored and the camshaft 
babbit bearings are finish bored. Too, 
the rear end of the block is finish 
faced, dowel holes are reamed, and 
holes required for the distributor are 
finished. Again, before the product 
leaves the machine, a variety of gages 
are used for quality measures. 
Sheffield Precisionaries have been 
installed for inspecting the camshaft 
and crankshaft Each main 
bearing bore is identified with a spot 
of color red is used for bores rang- 
2.6912 to 2.6916 in. and 


bores. 


ing from 


The Keone 


Si 


CARBIDE-TIPPED, SHELL-TYPE 
EXPANSION REAMER* 


For maximum tool life with minimum tool servicing, put this Staples Shell- 
Type Expansion Reamer on the job. Tool is returned to original diameter 
simply by driving the shell up the tapered arbor. Tool can be expanded 
many times without a re-grind. To obtain a new tool, just order a new shell 


a standard stock item. 


This Staples Reamer is widely used in mass production to increase output 
of precision-reamed holes. Reamer produces an extremely fine hole finish— 
close-tolerance dimensions are accurately gaged. 


Standardize on Staples Carbide-Tipped Circular Cutting Tools. You'll get 
longer tool life—greater accuracy—finer finisho—and spend less time on tool 
servicing. You'll save money in the long run with Staples. 


*Potented. 


THE STAPLES TOOL COMPANY, Cincinnati 25, Ohio 


Si 


CARBIDE-TIPPED CUTTING TOOLS 


A complete line of Circular Carbide-Tipped 
Tools, Expansion Reamers—Special Tools 


bores from 2.6916 to 2.6920 in. are 
marked in green. 

The blocks then travel by automa- 
tion to a special LaPointe tunnel type 
broach which is used for finish broach- 
ing the top banks to size. An air gage 
is incorporated in the machine tool 
for checking the height and parallel- 
ism of the cylinder banks in relation 
to the locating lugs and end crank- 
shaft bores. 

For the next-to-last metal removal 
operation, a special Ex-Cell-O trans- 
fer type boring machine has been in- 
stalled. Two blocks are loaded into 
the machine simultaneously, and the 
machine tool finish bores the 16 cylin- 
ders at one time. The diameter of 
the cylinders when finished ranges 
from 3.6235 to 3.6245 in. 

Then for the final machining phase, 
the cylinders are honed in a three- 
station Barnes machine with Micro- 
matic spindles. The bores are honed 
to a surface finish of from 20 to 35 
microinches, Each cylinder is subse- 
quently checked and stamped accord- 
ing to its diameter—i.e. grade 1 bore 
diameter 3.6250 to 3.6258 in., grade 2 
bore diameter 3.6253 to 3.6256 in., 
etc., up to eight grades. In order to 
keep the coolant used during the hon- 
ing operation at the proper working 
temperature, a central system to filter 
and cool has been installed along with 
the Micromatic machines. 

A Centri-Spray washer cleans off 
the blocks preparatory to the insertion 
of the five cup type plugs one in 
the rear camshaft hole and four in the 
sides of the block. This is done in a 
six station transfer machine made by 
Kent-Owens. Next, the workpiece is 
air tested for leaks in a Lee three- 
station machine. A Kruger Barnes 
flushing machine is utilized for clean- 
ing out the oil lines. This procedure 
is carried out at an extremely rapid 
rate since one machine handles both 
block production lines. 

Finally, the block goes through the 
last inspection before proceeding to 
the assembly line. 


New Self-Firing Unit 
Developed for Planes 


A new fire control system, said to 
be capable of guiding a supersonic 
plane toward an enemy aircraft and 
“locking” it to get the cerrect firing 
point, has heen developed by General 
Electric Co. 

Once the plane’s radar scope indi- 
cates the enemy’s relative position, 
his course, and speed, the pilot turns 
control of the plane over to the auto- 
matic device. After locking on the 
enemy plane, the unit automatically 
fires the guns and guides the plane 
out of danger. 
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Bevel gear blank for ‘es Heavy clevis 
GENERAL INDUSTRY ce for FARM MACHINERY 
forged off the rod on Ye ; forged on the rod with 
a 3” ACME XN Forg- ‘ J 2%" ACME XN Forg- 
ing Machine. Est. pro- ‘ Tai ‘ ing Machine. Est. pro- 
duction—250 per Hr. ‘ duction—265 per Hr. 


and fee GOUR Buriners Abo! 


The above production figures on forged parts from ACME XN Forging Machines 
May suggest cost savings to you in YOUR business. Our seventy-five years of experi- 
ence is always available. Your inquiry will receive our immediate attention. 


ACME MACHINERY DIVISION e 1209 W. 65th St., Cleveland 2, Ohio 


ESTABLISHED 1882 
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The Greatest Sales Help 
at Your Command 


In the automobile business, the very basis of sales 


management is the Polk official car owners registration list. 


Sales managers who know from old-time experience how to 
get profitable sales volume in a buyer's market are again 
emphasizing intelligent and persistent use of the registration 


list as the foundation of their sales training activities. 


More than at any other time since you have had post-war 
cars to sell, it is important to keep your car owners registration 


list up to date, It is the greatest sales help at your command. 
NEW YORK 


CHICAGO 


PHILADELPHIA R. Le POLK & CO. 


CLEVELAND DIRECT MAIL ACVERTISING PUBLISHERS 


ST. LOUIS . ; 
431 Howard Street ¢ Detroit 31, Michigan 


CINCINNATI 
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Glass- 
smooth bore 
surfaces with- 
out grinding 


Now Mullins Koldflo makes your 


dream design practical 


Inside 
annular 
shoulder for 
tapped and 
threaded 
port 


or honing 


Expanded 
ID diameter tor 


2.813 in. snap ring 
held to —.000 assembly 
+ .002 in. — 
cylinder 
length 
16% in. 


Integral 
tubular stud 
concentric 
with bore 


High quality special features at low cost—and... 


Mullins Koldflo extrudes this finished 


part in one piece... without machining 


e You can now design intricate steel parts the 
way you want them — without compromise 

e You can add important new sales features 

e And Mullins Koldtio design cuts your costs 


OW the designer’s “idea horizon” is unlimited! This revolutionary 
N new Mullins Koldflo process makes it simple and practical to design 
precision parts that were formerly too costly to consider. Call your nearest 
Mullins office and an experienced Mullins Koldflo sales engineer will 
help you design parts that can be mass produced by the Mullins Koldflo* 
process! Write for booklet “How would you tool-up to make an egg?” 
®Trade-Mark 

DISTRICT SALES ENGINEERING OFFICES 
New York Detroit Chicago 


500 Fifth Avenue 18268 James Couzens Highway 332 South Michigan Avenue 
Phone — Pennsylvania 6-2773 Phone — Diamond 1-1490 Phone — Harrison 7-3725 
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DiviSsSIton 


MULLINS MANUFACTURING 
CORPORATION 


’ fr f « 
OLA, SN ALO 


Phone — Salem 8771 














AUTOMOTIV 
INDUSTRIE 









































resents the _ = 


Automotive Industries is the industrial news magazine of the 
great industries it serves. No other publication even attempts 
to compete with it in the presentation of what is NEW and 
what is NEWS to the interrelated departments, divisions and 
personnel in the plants where it penetrates to the farthest cor- 


ners ... reaches those who buy and influence the buying that 
amounts to billions of dollars every year. 


It abounds with news of new developments in design and engi- 
neering, latest disclosures in production methods, over-all indus- 
trial news of the industry which appeals to the top administra- 
tive, engineering and production executives. 


The subscription renewal rate 78.06% (December 31, 1952) of 
this leading automotive industrial news magazine indicates its 
popularity. There is no other magazine like it. 


AUTOMOTIVE INDUSTRIES 
A CHILTON Publication 
Chestnut and 56th Streets ®© Philadelphia 39, Penna. 
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WE FIND WITH RADIATORS, T00,-, 


IT PAYS TO WELL 4 
Keine! 


Inset shows radiator shaking mashine 
used ecrly in the — development 
stages of engine cooling radiaters by 
present Young engl + and st! 
Modern vibration hi have assisted 
Young in developing the strongest Radia- 
ter structure known. 








Daily poundings from rough, broken terrain, high speeds, big loads, and high and low tempera- 
tures are a few of the stresses and strains Young Radiators must withstand. Young Radiators have 
been designed to take “in their stride” such torsional stress and sudden shifts of mass. These 
unusually rugged, high-strength Radiators were developed, in part, from Young laboratory shaking 
machines capable of duplicating the most rigorous conditions imaginable. Test Radiators filled 
with water, and pressure-capped at 8-10 psi, are vibrated up to 1600 cycles per minute! From such 
tests have come Young-engineered vibration control mountings, restraining core side baffles, corner 
web reinforcing and many other stiffening structures that add extra life to the unit. Write today 
for further details on Young Radiators for improved heat transfer; there is no obligation. 


Neat Transfer Products for Automo- We Heating, Cooling, Air Conditioning 

tive, Agricultural, Industrial, Gas OU» i Products for Home and industry. 

and Diesel Engine Application. 
YOUNG RADIATOR COMPANY DEPT. 104-F, RACINE, WISCONSIN e PLANTS AT RACINE, WIS. AND MATTOON, ILL. 
if 











Shell ond Tube Automotive ond Unit Convector “*YAC"' Air Heating and >"*HC"’ Cooling and 
Heat Exchangers Industrial Radiators Hecters Radiators Conditioners Cooling Coils Condensing Units 
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how high is up? 


“Up” is the way production must go to offset 
constantly growing manufacturing costs. 


Don't expect your men operating obsolescent 
equipment to increase your production through 
sheer physical effort 


Like many other Lodge & Shipley Lathe owners 
you, too, can achieve new heights of productivity with 
the tireless accuracy of these advance-design Lathes. 


Consult your local Lodge & Shipley representative or 
write us for a file of case histories. The Lodge & 
Shipley Co., 3055 Colerain Ave., Cincinnati 25, Ohio 


lodge & Ghipley 


+ Gon vooce-ccal choice / 


MODEL “xX” LATHES 

oe ENGINE 

e TOOLMAKER 

e MANUFACTURING 

o GAP 

e OIL COUNTRY 
COPYMATIC LATHES 
DUAL TRACER LATHES 
DUOMATIC LATHES 
T LATHES 





eather 


offers more value to car buyers 


... more profit to you 


@ Leather, first choice of stylists for fine car 
interiors, is the best choice any car buyer can 
make. For nothing can match its beauty, dura- 
bility and practicality. Costing only slightly 
more than good seat covers, genuine upholstery 
leather gives far more value to buyers and 
added profit on every sale to you. 

Genuine upholstery leather is the logical 
material for car interiors because it resists hot 
sunlight and bad weather... tearing, fading 
and hard wear. Leather is easy to “‘slide’’ on— 
easy to care for—comes clean with ordinary 


WRITE FOR THESE SALES-TIPS 


The new. fr 
Genuin b 


Only Genuine U pholste ry Leather 
Wears as Well as It Looks 


AMERICAN LEATHER MANUFACTURING CO. Nework, N. J 
THE ASHTABULA HIDE & LEATHER CO. Ashtabula, Ohio 
BLANCHARD BRO. & LANE, Newark, N. J 
EAGLE-OTTAWA LEATHER CO., Grand Haven, Mich 
GARDEN STATE TANNING, INC., Pine Grove, Pa 

GOOD BROS. LEATHER CO., Newark, N. J 

THE LACKAW ANNA LEATHER CO., Hackettstown, N. J 
RADEL LEATHER MANUFACTURING CO. Newark, N. J 
RASER TANNING CO., Asstabula, Ohio 

Suppliers of finished leather 
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soap and water. Its colors and finishes offer a 
choice that meets any style demand. And don’t 
forget!—genuine upholstery leather actually 
improves with age and use... takes on a rich 
patina unduplicated in any other material .. . 
increases the trade-in and resale value of any 
car, an important consideration to all car buyers. 

No substitute can add so much extra value to 
a car for so little. No other material can offer 
you the added profit of genuine upholstery 
leather. Why sell anything less? 


THE UPHOLSTERY 
LEATHER GROUP, INC. 


141 East 44th Street. New York 17.N. Y 
Detroit Office, 199 Pierce St., Birmingham, Mich. 


»oklet '* All About Genuine 


gation of 











ROUGH TOUGH 
‘HARD going: 








SENIOR CONTOUR NO. 1893 


Cushion Secile 


MILSCO BRINGS YOU NEWEST ADVANTAGES 
IN SEATING COMFORT AND DURABILITY 


COMMANDER NO. 1144 | 


With or Without 
Fore and Aft 
Attachment 


improved driver-comfort is one of today’s major 
engineering objectives . . . and Milsco can help 
you to step up the man-work-factor of your equip- 
ment with job-fitted cushion seating. Milsco Cushion 
Seats are the developments of years of experience 
in designing and manufacturing heavy duty cushion 
seats for all types of mobile equipment. Our field 
studies of enduring cushioning materials and con- 
tour body support may prove of important value 
te you. Write us about your seating problem now. 


Sold Only to Original Equipment Manufacturers 





oa 
MILSCO MANUFACTURING CO. 








ESTABLISHED 1924 
po 


2730 N. 33rd ST., MILWAUKEE 45, WIS. 


STEEL ite 


LET US SOLVE YOUR 
DIE-CUTTING PROBLEMS 
WITH RICHARDS' “TOUGH TEMPER" 
STEEL RULE CUTTING DIES 


HEADQUARTERS SINCE 1900 
FOR DIES AND DIE MAKING 
EQUIPMENT AND SUPPLIES 


(Punches, Die Boards, Cutting Rule, Eject. Rubber) 


FOR AUTOMOTIVE, AIRPLANE, RUBBER, 
FELT, INSULATION, SEATING, CORK, 
GASKET, TAR BOARD, PLASTICS, ETC. 


J. A. RICHARDS CO. 


903 N. PITCHER 
KALAMAZOO, MICH. 














Classified Advertisements 


MANUFACTURB! MONEYMAKER! POWER STEERING 
DEVICE, NOVEL, SIMPLE, PATENTED. JOHN ACKERSON, 
3 BURNHAM, FAIRLAWN, NEW JERSEY. 


SALES REPRESENTATIVES WANTED. SOLICITING ORDERS 
FOR THE REMARKABLE MILESMASTER FUEL PRESSURE 
REGULATOR ON COMMISSION BASIS. PROTECTED TERRI- 
TORY. SCHNEIDER CARBURETOR CO., 6218 CLAYTON 
AVENUE, ST. LOUIS 10, MO 


Gray Iron Drain and Engine Plugs: Many valuable territories 
open for aggressive representation on full line of drain and en- 
gine plugs. Manufactured by old, established firm strategically 
located, Line pays top commission. Write Box 81, Automotive 
Industries, 6601 Chestnut St., Philadelphia 39, Pa. 








FOR SALE: One Lindberg Aluminum Heat Treating Furnace (in 
original crates), temperature 1250 Deg. F, 5’ wide, 12’ long and 
5’ high. Capacity 240 KW. Two Zone Control complete with all 
Control Equipment. Complete with electrically operated charge 
and discharge mechanism. Quench Tank complete with Air Op- 
erated Elevator. Box 80, Automotive Industries, 5601 Chestnut 
St., Philadelphia 39, Pa. 


_* 


aa 


5 a 


L MS 8th 
i te 


| BOOST HORSEPOWER 


: 50k or more 
’ WITH MIEHLE-DEXTER SUPERCHARGERS 


® For internal Combustion Engines 
® Blower and Air Compressor 
. Operations 
y © 100-750 H.P., 15-4000 cfm., 
2-15 psig. 
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V & O can provide the w 
avetie Lali dale Lame leh ielaalenitelammiile bh ani 
V & O has the sturdiness that 


makes automation practical 


If made on a standardized assembly line, the mere chang- 
ing of a few bolt sizes can cause a press to become a 
“special job.” But if made in the V & O shop the most 
extraordinary of press automation features are just part 
of the day’s work. 

V & O was started, 65 years ago, to eliminate the prob- 
lems of automated press tooling. Our long slide principle, 
the greatest boon to press automation, was built into the 
first press we ever made. We have lived with automation, V & O hao: 
worked with automation, dreamed out the answers to 
automation problems, for all those years. And there is 
no such thing as an automated press that does not have 
special features. 

When you have a production problem that can be 
solved by automated tooling, automated feeds, higher 


precision tool motions, or tools whose lives depend upon 66 SPECIAI 99 
the precision with which the press operates, take it up 


with V& O. 
When you want the press that will be easiest for your 


own tool makers to automate, be sure that you get a MACHINE “> 
V&O. x 


Our representative would like to tell you more about 
the press that is built like a high grade machine tool. 
Write us, please. 


dal-mm old-labiiels dalek 


amaviavelelsalctalielmiemel iielulelite) 


THE V & O PRESS COMPANY WHY THE V & O LONG SLIDE 


DIVISION OF EMHART MFG. CO. PROVIDES BETTER ALIGNMENT 
HUDSON, NEW YORK iy With the same running clearance, 


the longer the slide the less the 
BUILDERS OF PRECISION POWER possibility for angular misalign 


PRESSES AND FEEDS SINCE 1889 Als ment. And we keep our running 
clearances very close indeed. 
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Abbott Bali Co 

Acadia Dv. Western Felt Works 
Ace Drill Bushing Co 

American Broach & Machine Co 
American Cystoscope Mokers, Inc 
Armstrong Cork Co 

Automotive Gear Works, Inc 
Automotive industries 


Avco Mfg. Co 


Babcock & Wilcox Co 
Baird Machine Co., The 
Barnes Co... W. F. & John 
Bearings Co. of America 
Bendix Aviation Corporation 
Products Div 
Scintilla Magneto Div 
Bethiehem Stee! Co 
Borg-Warner Corp 
Brown Corp., The 
Builders Stee! Supply Co 
Bullard Company, The 


Cc 


Chandier Products Cors 110 
Chilton Co., Inc 122-123 
Cincinnati Milling Machine Co 32 
Classified Advertisements 136 
Climax Molybdenum Co 120 
Columbia-Geneva Stee! Div 74 
Copperweld Stee! Co 91 
Cotta Transmission Co ! 


Cross Company, The 12 


D 


Danly Machine Specialties, ir 


du Pont de Nemours & Co. In > ie 


107-108-113 


Eaton Manufacturing Co 


Ex-Cell-O Corp 


Fairchild Engine & Airplane Coreg 
Federal-Mogu! Corp 


Fellows Gear Shaper Co. The 


G 


Gear Grinding Machine Co 
Genera! Electric Co 
Gisholt Machine Co 
Gits Bros. Mfg. Co 


Goodyear Tire & Rubber 


MH 


Hartford Stee! Ball Co 
Hassall, Inc John 


Hill Acme Company 


Index to 
Advertisers 


This Advertisers’ Index is published 
as @ convenience, and not as part 
of the advertising contract. Every 
core will be taken to Index cor- 
rectly. No allowance will be made 


for errors of failure to insert. 


Internotional Nickel Co., Ir 


J 


Jones & Lamson Machine Co 


Lipe-Ro'lway Corp 
Lodge & Shipley Co 


Long Manufacturing Div 
Lycoming Div. Avco Mfg. Corp 


Mallory & Co., Inc 

Markem Machine Co 

Mechanics Universal Joint Div 
Miehle-Dexter Supercharger Div 
Milsco Mfg. Co 
Minneapolis-Honeywell Regulator Co 


Mullins Mia. Corp 


N 


Netione! Acme Co The 
National Tube Div 
New Britain Machine Co 


Norton Company 


° 


Ohio Seomiess Tube Div 


Parker Rust Proof Co 

Perfect Circle Corp 

Permanent Mold Die Co. 

Pittsburgh Plug & Products Co 

Polk & Co. R. L 

Potter & Johnston Co. (Pratt & Whitney 
Div.) 24 


Roybestos-Moanhattan, Inc 

(Equipment Sales Div.) 22-23 
Republic Stee! Corp. (Steel & Tubes Div.) 2! 
R chords Co., J. A 136 


Schwitzer-Cummins Co 73 
Scioky 105 
Sheffield Corp., The 5 
Shuler Axle Co., Inc Back Cover 
Snyder Tool & Engineering Co 75 
Standard Oi! Co. (Ind.) 2nd Cover 
Standard Pressed Steel Co 28 
Staples Too! Co 128 
Sterling Aluminum Products, Inc 97 
Subscription Post-Card 40 
Sun Oi! Company 


Synchro-Start Products, Inc 


Texcs Company, The 

Thompson Products Co 

Tickle Engrg. Works, Inc. Arthur 
Tuthill Pump Co 

Tuth Spring Co 


U 


United States Steel Corp 
United States Stee! Supply Div 
Upholstery Leather Group, Inc 


V & O Press Co 
Vinco Corr 


Waldes-Koh noor, Inc 
Western Felt Works 
Wyman-Gordon 


Young Radiator Co 


z 


Zoliner Machine Works 3rd Cover 


Automotive Inpustries, June 1, 1954 











E carry no less than 531 sizes of 
W shelby Seamless Mechanical 
Tubing and can fill orders promptly 
.. by the inch or by the carload. No 
matter what your tubing needs, we 
can supply you with the best for 
the job — tubing manufactured by 
the world’s leading producer, Na- 
tional Tube Division of United States 
Steel. 
Our experience in the field of tub- 


ing applications has often saved large 
sums of customers’ money—for it is 
sometimes possible to substitute a 
more economical type of tubing than 
you had planned to use, 

We carry everything you need. 
Call us for: mechanical tubing, round 
and square, seamless and welded; 
boiler tubing, pressure tubing and 
pipe; stainless steel tubing, seamless 
and welded, and stainless pipe. 


U.S. STEEL SUPPLY 


DIVISION 


General Office 
208 So. La Salle St., Chicago 4, Ill. 
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Warehouses and Sales Offices 
Coast to Coast 


What you want 
When you want it 
At the right price 


SHELBY 
MECHANICAL 
TUBING 





with the ARMORED HEART! 


Quality is more than 
“skin deep” in Abbott Balls. 


Cold forged from special 

carbon steel wire, every 

Abbott Ball is DEEP 

HARDENED to provide a 

thick armored shell for the soft, resilient heart of 

the ball. This makes Abbott Balls crush resistant and 

more efficient under high load factors. 

Every Abbott Ball is TEMPERED to insure scientific 

control of the steel grain structure within the ball. 

Tempering adds stability and shock resistance—relieves 
stresses—prevents sphericity and size distortion. 

For shock resistance and efficient performance PLUS 


uniformity in size . . . Specify ABBOTT—the BALL 
with the Armored Heart! 


THE ABBOTT 
BALL COMPANY 


35 RAILROAD PLACE 
HARTFORD 10, CONN., U.S.A. 


apBoT’ 












































— 


Looking for 
( WIDER SELECTION? 


ACE has just what you 
are looking for — the finest Drill Bushings 
ever made! Now over 22,000 A.S. A, 
and other standard sizes plus specials. 
Also hexagon, knurled or serrated bushings 
for use in soft or 
castable materials, 
Ace! 
ACE DRILL BUSHING CO., INC. 


5407 FOUNTAIN AVENUE 
LOS ANGELES 29, CALIF. 


Always Specify 





Synthetic rub 
ber extrusions 
molded shapes 
sheets. Cut parts 
producedtoclos 


PRODUCTS. 


ESTERN FELT WORKS 


4035-4117 Ogden Ave., Chicago 23, ill. 
Offices in Principal Cities 


esttolerancesand 
ae A.S.T.M 


specifications 


(Gatos 


MACHINES AND TOOLS FOR 


The Fellows Gear Shaper Company, Springfield, Vt. 





| OVERSPEED 
GOVERNORS 


SYNCHRO-START PRODUCTS, INC. 


8151 N. RIDGEWAY AVE SKOKIE ILLINOIS 


See our full page“ad” in the STATISTICAL ISSUE p. 399 











TRACK MATERIALS 
AND ACCESSORIES CARRIED IN STOCK 
Switch Material © Spikes and Bolts © Woes 
Tools © Tiles © Tie Piat Bumpers 
Complete Side Tracks sail 


litbens STEEL SUPPLY CO. 
101 WYOMING - P.O. BOX 186- DEARBORN, MICH. 














PIPE and AUTOMOTIVE PLUGS 
and FITTINGS 


Ferrous & Non-Ferrous 
PITTSBURGH PLUG 
AND PRODUCTS CO. 


Pittsburgh 15,Pa. * * °* Evans City, Pa. 
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NIFORM 
T ALL TE 


Ps 


STEEL TENSION MEMBER 


Anchored only at pin bosses 
and cast in positive contact 
with |. D. of piston skirt 








Controls Clearance Automatically 







: ] Clearance maintained uni- 
Now, pistons may be fitted to closer clearances than formly at all coolant tempera- 
ever before possible. The sensational development , tures from 20° below zero to 


oo ma ‘ 200° F, 
of CLEAR-O-MATIC Pistons by Zollner engineers ' 
reduces required clearance to less than .0O1 with Effective expansion identical 
‘ ; ; ’ with ferrous cylinder. 
constant uniformity of skirt bearing over the entire 
temperature range. Performance results are spec- Steel tension member, with 
R . cs . same effective expansion as cyl- 

tacular, Engines run quietly with no cold slap. inder, maintains uniform skirt 
Friction is reduced without loss of durability or clearance through entire tem- 
| SES ne o_o , ~: perature range. 
reat conductivity. There is no danger of scuffing 

pan a : ‘ UNIFORM J wed ad “@ 
or seizing. The Zollner designed steel tension mem- 4 Normal diametric clearance 


: ; ‘ EFFECTIVE SKIRT usually less than .OOL with uni- 
ber incorporates in the aluminum piston the same CLEARANCE form skirt bearing. 
effective expansion as the ferrous cylinder itself. AT ALL Durabilicy aad conductivity 


We urge your immediate test of these sensational TEMPERATURES comparable to heavy duty de- 
advantages for your engine. — 


Bol’: tHe ORK 





ADVANCED 
ENGINEERING 


PRECISION 
PRODUCTION 


PISTONS in cooperation with 


engine builders 


\\ 
s 


ff; 


i\ 


i EUCLID 














THERE ARE NO BETTER AXLES, AT ANY PRICE! 


( Sined/ 1915, Manufacturers of: One-Piece Tubular ini dicen 
Commercial Trailer Axles, Heavy-Duty Front Axles for Trucks, 
Busses, and Off-Highway Equipment, Low-Bed Machinery Trailer 
Axles, Heavy-Duty Vacuum and Air Brakes, Miscellaneous Forgings. 


SHULER AXLE COMPANY, Incorporated, LOUISVILLE, KENTUCKY 
SUBSIDIARY OF FULLER MANUFACTURING COMPANY 


SALES OFFICES in DETROIT, CHICAGO, OAKLAND and FORT WORTH 


WEST COAST WAREHOUSE SOUTHWEST WAREHOUSE 
Oakland, California Fort Worth, Texas 








